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1 

i ] < fc t> l aa>MilMfettitt^« itX 

a) ia*fcttiaeuiott»s*»tHn*^if^i; 

mo. ISttSa*J;tf/*fctt^< i:t> 1 ^)0k H 
P*^»ft**"r*R3F*»fBOM*, (1) 50fe<£ 

■€-n^CDftac<0»^t)-&, (i i) &tt<t 

fe l «o*-HD*»«Ht*«U >ft-&«5*3cktM<, 
(i i I) *a<itllo***ft^ i, RI9 

4>fc<£fc (ID £0>jtaJ&0>IWS&tt« 

[If #31 2 ] * 9 >»4r-X 4>CE>mttEd«& IT 

morn's® z^m-r z> & "7>zt-7s i*kmh 

[»sjfc«4] 4>fc< £t> l a<B«ii8Ha»^t: pn* 

ofwi/>pu may >**»*9«***-r*« 
Bt PD^^€Mrr«R7#jMmi*. ( i ) 

< <ht> 1 aoMROU 

< fc* 1 a©*©«#»*fctt^fc^*tf«H#s * 
fctt*n6Offi*<0tt*'&feia:, SfcfJ (ID 4>&< 

A«nm»ttatu *UTawKo*3W#ft"r*»^ (i 
i) ^ffltsi^, (ID tojnJRcDn 

s ] &#bfcs<o i a&fet* i aa-hatt* 

ttU >^#J*#<0#tB©y >*JB»tttt»©+IC^U> 



(2) 4$gi¥4- 3 4 2 7 9 4 

2 

4>ft< tt> l ^ok HD*->j«^tt*K^»» 

(d 4: *ia©*«©y 
*fctt^<i:'biaa)-e©«s»fig*ft:tt^3ft 
-y *&«*n& £fc 
ft *tt<fct>iao)*-lo*»»tt*«y>fl: 
^«M3«fctf#, &&Zfi (ill) 'M<tt>ll©^ 

*-&*-r**#aj«w^j5jssn, *bTiB«©***# 

(ID *«BT*«*, 4>fc<£:fc (i 
[3&WoDf¥*fflftt&W] 

[0 0 0 2] StfMCfcfcoT* ■att*J:tfaflBtttta> 

AMS«H* t < fcjWB^aW* 5V -if iMMKC 

•T«EiE*>tttaf:ASnT*TV^. SAE (7*y#a 
> ASTM QEiCfctt7^y*»»tt 

-c, aja*fTFic*fl5U cntc£oa*cD«ia<affl$# 

M*» b * b * s * ? 

nx, M*Jtm*J:WIIM*m®J:9ft 
M£ b < ft v^SrtB«<o»«* J: tf(W6*«^T*«rftJ* 

^? [0003] a&0>stttt. «HDbfc***firds»» m 
tisane (Oct ^ft^jn^w^sffiffibT, cm 

6©il**ttlBOK»««r*c:i:3j«a*b^. ft*5 

o 7 x - > ifo(Ba<z)«fp^* ^tiwb $ x 

50 h7^ItOt<nfcl^ft£^t, *jde-&^ 
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(3) 

3 

mm*, &te<»8im&m<om\z, c©* 3 
[0004] fa»*stt*o!>tttBo«fttsacA"r*tt* 

0 OTtt^fcLTfe. £^3ID*1 0 OtDftft&fflET 

#0)519 : 3feS#»3, 0 8 7.9 

3 6 ; 3, 1 8 4, 4 1 1 ; 3, 1 8 5, 6 4 5 ; 3,23 
5,497; 3,254,025 ; 3,265,618 ; 3, 
281,428 ; 3,282,955 ; 3,284,41 
0 ; 3,324,032 ; 3,325,567 ; 3,338, 
832 ; 3,344,069 ; 3,403, 102 ; 3,5 
02, 6 7 7 ; 3, 511, 7 8 0 ; 3,5 1 3, 093; 
3,533,945 ; 3,623,985 ; 3,718,66 
3 ; 3.865,740 ; 3,950.341 ; 3,991, 
0 5 6;4,0 9 7,3 8 9;4,2 3 4,4 3 5;4,3 20 
38.205 ; 4. 4 2 8, 8 4 9 ; 4,554,086 ; 
4,615,826 ; 4, 6 3 4, 5 4 3 ;4,648.98 
0;4,747,971;4,857,214; %><kZfi4 t 
8 7 3.004c 

[0 0 0 5] 35«Sfctt^rt©W»ttttttte 

««■*-*. 2*>\z, wj>i,ft&<D&mtt& 

[0 0 0 6] *3E91l;:£ntf, l ^<z>*JStB«lc*^ 
T, 3iKfcJfc*<0>j>fc< <hfc 1 tfch 

a) ia*fcttiaH±<0fflJ6tt*JBtHn*;i/tf;i/^ 

b ) lMfctti a^on»ttSAnBdw. 
*5/;«**#-r*R^-at»«H»ft, (i) 4>ft<£fc 

(i i i) 4>&< &6iacD*94Mbe*. t> pwic 
a«*#a«sn5. on o i n ^sc 50 



4$BS¥4- 3 4 2 7 9 4 

5 &&&&&& ommz&^T, ^^<<tt> o 
i) (i i i) Lthizmmrzm&fttemz 
m*$iz&m?2>m&) , fe*»t* on t^tcan 

[0 0 0 7] Z.<D£5temM*HDf&»a) *5<J:tfb) <Z> 
[0 0 0 8] *»W<0»«©*O*«^:1*«tt, 

a) *3<tr/b) cDftsacDW^u^ft^t)^^ 
&mz&^T&m\z&mztiT^z>x.7x a*. 

6««»l/#^^ xmz&\,*T^Tz.<D*iffli3ift&(Oft 
fc, lS#b) ttiaSfcttiaSLbco-f^^UXb 

[0009] *«^<o«o^jfifg««, fcfr-eh, m& 

^T** t '^<d:t,fi5 OO^Sfflk (TBN) 

SOH:*^T«ffl«. CtlfcWl/T, TBNIJAST 
M D-2896-88 Kt^ft^TSo 
[0 0 10] Lfc^oT, *»WOffl<OS8»fii«tt^S 
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41 



(4) 

5 

b> i i m&±<Dmm&mm®j&vo* 

*T*R***MWW*, (i) ^fc<£fcl«<Z)M«<0 

tt*^fc>^ (i i) ^<tt>lg<0*-»* 

»«Mt*«U>fl2^«lfc*J:tf*, fccfctf (i i i) 4>fc 

< i t, mmz&itfc&mcom io 

an, uo»-r**ttteJ:D»j«atu -pit, 

c) 1 K&tt 1 SH±® ; >&< 1 1>»5 0 OTBNS 
^TJ5:5«»-CS^ b) « (i 1) (i 
[0 0 11] 'M<t«b«»a) *5<fctfb) 

[0 0 12] *»W©ff*LVi*JBIB«CDi'6T?, 
a) #4>fc< l8l(Z>}fi«e^JRt-Fn*;Hf;v^ 

X7x-h) *5<fctf/£#a) *5<fctfb) CDffiM 

mttmifimmzsL) ©»«ou>*tdi»b) o»»<ou 

XOHT-jfc^ **l*n, »1 0 : 1~»0. 0 1:1 30 
CD$5ffl (£0*f£L<te#?j5 : l-j»0. 1 : 1, **> 

ttttttatt^ACraMWttagftftd. J*#a) (DM 

*ti*etu m o . o i : i i o : i ovm (<£ 

0$f£L<fcJ:faO. 1 : 1~»4 : 1) T&*<fc5ftfi 

fc»t*V*T, #5 0. 0 1^3Om #?&V<\$1® 40 
0. 05-ttl. 8 0ffil, «t>»*U<tt»0. 1- 

t»TJS#a> , b) *5<fctfc) &-&«-T-5fll»*cfctf 

[0013] «v^*»©^^>^4r— xoin»»s»-r 



4 2 7 9 4 

a) 1 SSfctt 1 ia±o»*tt4llk F n*;Hf^s; 

b ) i i «^a>«mtt«Rifiatt, 

^cfctf/^fe«^75:< <tt> 1 oot HD+S/;H^Sf 
r*R*##WI!fc (i) ^ft<tt>ii©MoiJ 

oa) (i i) 4>&< tt> ia<fl*-**#*te 
vm#£zf/&?t\t i a^fctj i weuio^itxx^ 

)V, &£Zfi (i I i) 4>&< tfello*"?*^ 

< tt*r>»^,fctf/*fctt l l «£Uco*^ffi 

xxf;k <h> HtffcSs&tttt*©^-?, HURT*:* 

c> i«&ttiaa±©^ft<it>»5 0, #*b< 

«_b<D10 0> ±D»*b'<tt2 0 0JK±> M'bj^^U 
<I43 0 0K±O©TBN*«rr«»*tt7;V*U4fc« 

(1) 7*y*5Mtt£©S'— *X>X (Sequen 
c e) I ID, ->~/7x>X I I I E^i^y-^X> 
XVECD^HHOSfr, *5*tX/*fc« (2) 7^«J*5 

(3) ^73^ — tf^— (Caterpillar*) 1G 

(2) 1H (2) ^K^JB^SIST^), 

[0 0 14] *S6MOjiJnCDfiFSbV^lfiSBa«, 
b) ^»T#4tS^>0»Wa) <DMm~Cft& 

n, JS^O. 0 0 1:1-1: 1 <7>«8H, i:D«F*U<« 
*?J0. 01:1-0. 99: 1 (D«8K, »«>»*U<tt 
»0. 1 : 9 5 : !(7><effitcA^> 
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(5) 



4$B!¥4- 3 4 2 7 9 4 



8 



[0 0 15] Efc#a) 3»l«fcttl«K±«>»»ttM 

0. 0 5-«50. 151 
£L<te2 0 0£U:> m%02iV<U3 0 OBUflDTB 

co o 1 6] *awo«©sisasB«ii, nss<offiffl*fr 

[0 0 17] *5SW(OJi<D^J61BflS^^D:fficr>^JM|« 
[0 0 18] J$#a) 

*«tttfc, *»B©ttf:*VJTiilt»a) tlTf-l: 

[0 0 19] 1 g - fc F P * jk gjPjg£gjxX 2 £ 
-h o 

X7x-Ml B*. 5»tU>»lK3fettllH± 
©r^n-^Sfcttyrx/ ~;i/^ft^#; Sfctts^-jV 

*^TT2in« 1 1 SJ^JiCD^JII^W^ST^ftJ 

T*. nw<z>y;io— ;^fe«7x;- ;v*c:osj«fc 

[0 0 2 0] 
[ftl] 



R . 0 



P — S- 



[0 0 2 1] S+> Ri*«fctfRatt, SS&fc. tHP* 
SkHDM If AMU hV**U >ST & 

"5 ttffi<o**tt t hp i LTKft 

[0 0 2 2] ^ft^iyb FD*;Hf;p^**X7 
x- F*sj;tW*«tt&IIWttfc FP^tfAS^^X 
^x-FCDKp^ffffi-r^&JB^ *©*5*4«ftfl* 

A, ytU5r^, TJl^-^A* XX, ft tU^ 

IK MIB^cfcrXIH^^fcFP^AtfA^^X^x 

[0023] ^«®i$Mt§^tu >sit 5«e 
ft u >o i =e)vmft v m 4 ;e;wd i a s 1 m&>±<o 

H±07x;-^fctt l asfctt i a«_ho)7;i/n- 

t^O 1 SSfcli 1 1H±©S?*-A) OSJfttCtDP 
2 0 OttOlSWt^lt^utOTf 5. COS 

fo\z-mzm i - 1 owmn^isr*. «ft***«R« 

[0 0 2 4] >BO«0!>lia^rtt«« 
PCTHIB«ffNo. W0 9 0/0 7 5 1 2fCl2^$n 
5tf TVi**5lC, -f ^O#«ETfcia*fcttiaK±<0 
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9 

T)Vn-)V&£.T*/*1tVZ 1 m£lt\Z 1 m&s±<D7x.S 

co^jS«iam> $F£t<v>8 5-1 5 ot^m* 

K:fcV>T> 4>ft<<hfc2. 5 : 10fMfP : SJfc 

[0025] ±a>*«©^rn*Mc±o^*u>K« 

;k 2 -x^- i -«mh»v--b,, -fvt^^;i/7;v 
n— ;k y?-y-;k 5 s * y— ;k ^>^y— ;k p 
5r#y— ;k HJ5*#y— ;k T-h^^y— ;k 
*^*y-;k x-ra*y-^^ft«*-r*. si7 

;k 2 -^>^y — ;k 3-^>*y— ;k 2 -'vhj- 
y-;k 5-^^;p-2-^it/-;i/^<ifT^^. & 

i7;^-JK c: £fc^<B*fc4~*n 3 <H<oK*M 

-:/D/ty— U 3l#S^2 0-#99 0^^%O 
2 -r/n/w-^^T^T&^o l^tf>$?£L^ 

2-:/D/iy-jk m3 0 — 5 o^e;p%co-rv^;ur 
;M3«ktftti 0 — 3 0^1/^2 -x^- 1 - 
s\tt;-)Vft*>uz>. 30 

D/^/-J]//2-:/^/— ; 2 -:/D^y— ;i//2 - 
X^- 1 -s\ttJ—)\> ; ;i//>f VttJVT 

)V^—)V/ 2 1 -<v*1*y-;P ; *5£r/2 - 

[0027] 5>y*y >»<oii«^fi£ffl-r^^je>jc3a^ 

fcSttliBffilKT;!^— ;wi* x#n^>^y— ;k ^ 
;v^n<M^-y~-;k ^p^^/-;k tfju**- 

-;k ^v^5 1 ^T;wa-;^^im^'&^ii:Tffi^-r 

[0 0 2 8] ^^UV^CD^tC^ffiT^S^xy- 

;k p-^U!/— ;k 4-xf;i/7x;-jk 2, 4- 
i7M/-;k MX. ft :/D^y-;k 79s— m 
[0029] «ffl-c€?*«or^3-;wa, ^>v;kr 50 



^^4-342794 

i0 

[0 0 3 0] 2 *^:«-en^±(DT;wn-;^j:y:/* 

[0 0 3 1] y^U>80Mi:«fflTt5v^ 
2, 4 -^>^>^^-;k 2, 4-'Mf1t> 

x*—;k 3, 5-^\^^>v3f-;k 7 -y^;i/- 
2, 4-**5'>s**— ;k W>fM'Jn-;k 
2-^;p-i, 3 -T r p/1>>?^— ;k 2, 2 ->>x 
7)V- 1 , 3 -^n/x>^*— 
[0 0 3 2] yti«n*;n;;v^*U>«*fcttiBtt 

Rit}iiio#«ET«c»*sne. *tt&ft 1 sio^i 
fcj^TdM-r*. «stt«ittjia«i(o erfefc^, 1^ 

[0 0 3 3] ^©cfc'SfeKeiC^^TttfflTS^^JUflS 
>fbT^^^A> T^>7AIh 

[0 0 3 4] ^-5*^^^^T, ^JRS*«»a:a*'& 

[0035] ^fcFn*;nf;v^^u>K<D*ffi^ 

fll*^ *S»fF»4. 2 6 3,1 5 0^ ^S^fF 
^4, 2 8 9,6 3 5^ *S»W^4, 3 0 8,1 5 4 
^ *@^f4 ( 3 2 2,4 7 9f, *S«fff^4, 4 
17,99 Qm5<kV*m&mm4, 4 6 6,8 9 S^\Z 
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[0 0 3 6] -mz, ^bHD^Hf;^^U>»(0 
LVafflttS^^/PS^i-U 

7t<k?\z, u&m^ft?m<D7)\,*)vm*5z±\z*i&x 
iffiyA^m^x7x-h, mm^^^ju^ 

^77x-K ^^/-^v^^X^x— K 
Itt^f^f*^7i-h, :feJ:tf-*nsa>SHH 

[0 0 3 7] iWfcJSCT, j»&tf>3!CD&RS>fc: HD* 

5^*#X 7 x - h IXEttS? fch f DM If Jl^^/fc X 

iW^7Ml/>^*>HH 5H^*t;:*58fi£T<a 
^SH^ftSTMl/^v'H, 0J*tf, x^W 
h\ :/ntf|/ h\ l, 2-^W>^ 

H> ^^X>X^^^h\ 1, 2 -^\^1t>^^vH 

U I/>t+y^*§. teoaSteXafrt^Ftt, 

Ms ^)V9 f 10-X^yXr71/-h, X**^ 

FflrfHift. ^«fc^X3t?^->H j fbX»JW>-^^x>a 

x#*s/Hftiw«*»utr«»^jiH 

*IS#fF2l3, 3 9 0, 0 8 2^K$8e$ 

[0 0 3 8] fl-JHttWU &B#X*D>^:*X-- h££ 
tfxtf^v H 21 £ IC <fc o T#3 £ 

JlOKJ6»a**JIMtT*D, ^bTJftO'C'Hft 
1 0 Ot^^lS^rtT^lTt^o ZKDEJftte 
»«M4T**<OT, -*<E>E/fcdc#\ a*X#*5/HS 



(7) #§1^4-34 2 7 94 

12 

[o o 3 9] ttM®<Dto¥tomm\miE>tiT^te^. i 

^e;KD^x^n>?^^x- h ttto. 2 5^-5^ 
;k afirfcjo. 7 5^;v£fcteifto. 5^e;v*t©t;p 
+ W>^->F, t<^X^U>^^H*<ktX^Dtr 

[0 0 4 0] *«W<0l^«fc^V>TjS#a) <hbTW 
JBT&^^^n^&JPI^t: Fn#;i/h:;M>X*D>> 
i0 ?*x-hftftrtfc©«oaitt, (a) 'M<tfeli0 
S (RO) (R' O) PSSH, <D*:X 

-Cfc£) , *5£tf (b) i>«:<t%>l«offltt» 

-etttei&2-fcj4 0, ^L<«^2 0> WfiJfcfc 
V^tl)ltf>m\$. 5£R 3 COOH (SC*, R 3 te$?£l> 

»3feBM*, ^>k, ^>?>m, s\*v>m, *v 
*>m, ;+>m. 

>&:fe£tfx<-f :ni*>&, iz*>XS\zjrV7 j >im* * 
^ *«»KoViT, R 3 «IS?P^IS«S 

[0 0 4 1] S-&R^«*tt, *X*Di?^*>»<Z>* 

<5 JliiJCfcoT UST ^> Z. £#*"C€r£>o tJnX^D^^ 
>K«»*;W#>»*0^«ittt, S^JO. 5 : l-mz 

o o : i-c$>z>. mm\z\z. z<Dtt\zmo. 5 : l~-ffi 

40 1 0 0:1, lf?2LV<\tffi0. 5~*«J5 0 : 1, «fc0» 
*U<«Jj^0. 5—JKJ2 0 : l^^^Wf^. $ 
^(DJt^O. 5-1-^4. 5 : 1, $?Sb<« 
&2. 5-^4. 2 5 : lT^Ct^T^o 
KMC, *X*P^*>«©iltt»f«W©tO- 

[o o 4 23 *»w^^viTWffi^jg^K 5 &ia«'rs» 
&tt&m<D%amzMVTmm<o&m&tt-rz> 

50 &&mm?2>z:£.\*\s\'£Litv]m-C&Z> ; ^-5UT> K 
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[0043] me>&&mm<Dm®izmmtsi&mm^ m 

ft, atca, wfc^yjr^m*. 
[0044] m^m^mm^m&rr^umit. —i&\zm 

3 0t:-»l 5 Or, &$Lls<\*mi 2 5t;STT* 
&*g£aH8S-r£<i:i*> *)5 0 < C£Ui, ^^l:»75U^ 

ifX ^>W>, Btttt£0:i»TK:aB1-*£&ttl< 

[0 0 4 5] *@#fffg4, 3 0 8, 1 5 4^1;* 
BH*«»4, 4 17, 9 7 O^te, Ctie»O^K^M 

aafcBSRLTV**. 

[0 0 4 6] hp^^h;^^;pa^ ^ 

-h o 

1^12111 a£RR' -CSSH (5WR*5«fctfR' 

r * *<D&&<Dfcmm?m*&mM&mm&*2Tz>fti!b 

cot, ^HW&«fc»?£L^o u^l/T, 7;WJ4i© 



!Rfi¥4-3 4 2 7 9 4 

ft, #F**A, -7^'>^A, XX, ^'J^rX 
«, -y^;k n/tJUK ^ DA, «&^*fi$-r 
SI i i SS(0&«<z>&«s;t: hd**k*5^**;p 

[0047] *«w©»aMSo«*"tene«T?#«^** 

»ttT*i^#0» R, R' *J:tX*JBB*ft*li-*r 

tare**. tt«<z>^-^<D*»©ttet^«fccxffl, mm 
[0 0 4 8] *JK^tHn*;nf;^^**JWt^-h 

Hn*;pt:;n«sn-6tt^-c*5 (R 

R' N-CSS-) i M Ri Ra , &*pMU&ffi&m-e& 
t>, R, R ' , Ri*<ktfR a fck a&fc, fcFn#;Hf 

„ *M*flF&2, 7 8 6, 8 

e/i/Ba^s^Jta/wt*- h©BBfcttfflT#*. 

[0 0 4 9] >»<Z)^JR*0«-&«f§, 

au *v»Ta*uriiHo**a***r*!ifc3j«T 

a*wa**T**^ ***>tta— <D*a*aacTfc 

[0050] r;p**»©«»a, x^;k 7u\Z)V. ^ 
t^;k ^\^->;k j*^;^ 

[0 0 5 1] ^^WW^^a) il/T|fffl?5: 

^;i^^^^;wN-^-h, ®fti^ (2-x^j^^x 
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(9) 

15 

ft^JWU-h, m*J7*)V*Jtt*)Vrt*-b. i~ 
b U A^^^^^^JUA*^— K tbttp^v 

K ^JJ^/^Ay- 2 -xf\>l^*3^5>y**>l> 

[0052] ^MMoafljunc^viTWffl-r*^** 

(U 1 lmann, Encyclopaedia de 
r Technischen Chemie ) , Ban 
d 10, Ver lag Chemie, 
A, #fP*Sl 97 5, pp. 167-170 

<o^fc^f^$nfc#%s:s<) ; v— > dh o r n) « 
J:tf;n*s>r yt (Ludwig) , s^:fr;ft;wt*- 

Kfe^ffljgr^&a (The Dithlocar a? 
bamates and Re 1 atedCompou 
n d s ) , Elsevier Publishing 
Company, 1 9 6 2, pp. 12-37 

*r<D*izmmz wti&tycm ; ^utr> (Deiep 

Ine) , C omp t . Rend. » 144 , 1125 
(1 9 0 7) ; y hA-f (Wh i t b y) £, 

f >^X - 7>F ; h^>Xit^>-3>'^-lf 
. p-f yg^f 75V - *7 • ( P r o c e 
edlngs and Transactions o 
f The Royal Society of Ca 30 
n a d a ) , XV III, 111-114 (192 4) 

(Chabrier) e, 7U3 L > - g - g - V ->X5" 
■ t:^X « gj y?>X (Bulletin d e 
laSociete Chlmlque De F r a 
nee ) , 1 9 5 0 , p. 4 3£*|$ «3 J; I 
«Sn&MtttlR> ; *c$;tf*S«rffm 1 , 6 2 2, 5 

34^, #bwm«iii, 921, 0 9it, xm&nm 

2, 0 4 6, 8 7 5^, #B«rfffg2, 0 4 6, 8 7 5 

#@1$fF!fl2, 0 4 6, 8 7 6^ #@<ftffSg2, 40 
2 5 8, 8 7 4^, *S4#ff^3, 5 1 3, 0 9 4#, 
*Hftfr!fS3, 6 3 0, 8 9 7^, *I^g4, 17 
8. 2 5 8»fcJ;tf*H*Mr«4 f 2 2 6, 7 3 3^, 
[0 0 5 3] ***tt£R7C*Ttt&^#, *^if§MJ 

a) £bT, 

8 7 9, 0 7 HttaB«SnT^S. 50 
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[0054] ^m-JMbuti)v\f:)W^^)vn^-b 
nmmmt. &mvti z ti*)],\f)Vi>tt*)Vrt*-b 

^-hW*X7x-K #S*MrSI4, 9 1 

9, 8 3 0^^|B^$nTV^t><7>, N, N-^;P^ 

WAtf, *S4#fFSg4, 8 6 7, 8 9 3#KiESfr£ nr 

v^fceo, n, N-^#ji/*y$?y**;w/t>i— I — 7 
tf, *H4§fF®4, 8 5 9, 3 5 6^ci3«$nr^§ 

fctf), ADy>jbEPDM^-^«jT-^<tr;7MU 

|g4, 5 0 2, 9 7 2^tCiE«£ttTV>£t)<Z>, 

«, *S*frfFJg4, 3 6 0, 4 3 8fl:Etm^ 

htt«S<o*;wt^-h, «Att, 1, 2-^#;w^h* 

*Rrif1f?4, 4 7 9, 8 8 3^KE«SnT^*fc<8 ; 3: 
fcte*H^frJg3, 8 9 0, 3 6 3#teK«SnTH€> 

[0055] Sfc-5&«$?t HD^;wH;u^^*;un 
(1) im&rz\tmsk±<D& 
&is\zbux)i}d)Vi;ttt])vn*-b&&TS (2) 1 

[0 0 5 6] Jfcftb) 

tt, ia^fettiaK±coffl«ttjSjn»««TfeD, z: 
<Dmm&mtomf&mx. < <h t> 1 m<D&m&&m& 

*R^F-g-»*»J*, (1) *fc<£fcl«<Z>««©U> 

*&» (i i) ^<tt>ia©*-an*»* 

)V--&£ZS^ *5<fctf (i i i) '>ft<ifelto* 

tx*«>**-@rwr«ttd8«**»*sn, ^it (i o 
&&zf (i i i) ^«j$nt^ 

Z>o f&# (i) ^^c« (i 1) *3£tf (ill) 
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U *ViT*r*fe*«©«#«« (i) llifcttl 

a«±©*«y>{t^«£fcra: d i) la^fcraia 
&R**#«ais (i) &&zfim&tn\zinsk±<Dte 

«©U (i i) laSfcttiaBU:©* 

i a*&tt i aa±©*«>*fls^»t 

UV^fttt, ^«»JSU&R^5HRM£ 1 1 

m&±omm u >^^^r/ 1 asfcta i aa±oo* 

b) &»$L^MTMtS^8&lC WI»J*bft:R 

t*#hoi« i a*&« i afiuoamu ><fc^«*± 
i asfci* i aa±©*9*fls^4htwwfcaoj»'r 

[0057] mm&&m&&z*/&rz\t'j>?3i< i^ 

SWAT*.*: Dttb*, ^JBfcJ:DdJ»b) feftOTS 

1) ia*fcttiaa±©3ia3fc***fls*« mx 

*fcF4iaK±©*«iU>^4fc*fctt (i i) la* 

fcra i aK±0*-an*£HiH£my >fl3^«*±tf* 

2) (i) ia*fctti««±<o3iaft«iiy>ft-&4fc 

aa±©*9*ft^«tani»r*^, (id 
i asfct* i aK-h©*-asn*»»tt*«u >vc&w<d 

i asfct* i aa±<o*»>*ft:^*fc*©#ttTiciip» 

3) 1 1* fett 1 lK±oa^?5:^^*ft^« (±o 

i) *<fctfia*fcttiaa±<oasft:*i«u 

><ffc^ft (±0 2) £#181) ©#ttTfcR**#BSW* 
»5 ^tt 1 Kfctt 1 iK±(0*«>*ft$ 

to&xzf i i aa±©*-nn*»*ttw«u > 

fc**©#ttTfcR*«H^*»*U ftTK^ 

4) ia*fcttiaj^©***ft^«ftR^*fl«« 
o»ate*v»r«iUfcaaHtai«*j:»/*fcttb h 
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*»Sffiffll/T, an»bTR3F-&»»»t»riEL^ *n 

T&r*R^»wwft (i) ia*&ttia«±o* 
«u>fls*«*fctt (i i) ia*&»4iaa±o*- 

i) ia*&ttiaa±o*-iip*»i!Ht*ai«j><b-& 

tt***cfctf/*fcttb Hn*5/MI**rr*BKj« 
»MtMU *^Tf*r*R3f*»MH*l«*fc 
6) (i) lltfeliHPi±o«U>^WJ:t; 

ia*fc»ia«-ii»* , >*ft'&«*fett (id*o 
#«ETfc i a^^« i a&±©*-to*4HiMfc#»u > 
fk^ir; i itfcfi i i^±©^^^«j$, * 

€R^»«aM<D»*te*V^T«« LfcifiS 
ttft***tf/*fcttb Hn*3/MI«Mrr*KJK« 

[0 0 5 8] T^TCD^K&^T, g»£j£<»e!>S&/£ 

ft WMfrb) ] tt> ##r*r*£, ***&J:tfy>tD# 
j*#b) ©»*lc*^T«fflbfcR^»fWj3WK 

(i'&C^CT) bT*»b) 

b) (*»*.«, 2 5t) fc*V>TWI^MM*tttt 

40 [0 0 5 9] j*#b) *mr«&*fMT«£ttKM 

tt) H#3W»i«T*^» **^tt3a«-r*»^ic*^ 
[0 0 6 0] **wosaisfc*virflE» 

«**r^flB»^«krX*^**^-r5«B»ttR^» 
5(7 «#j»cfl:^WK:ts^UT^*fc«i:6ns^ «»b) 
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[0 0 6 1] a*©«fl^:frtt*tt«LTy >Bffc*,k 
ffftfc^ViT^W-T^Jl^^T**^ ASTMD 4 9 

(Perkln Elmer Plasma) 4 OX^ 
y ->3 > • hD/-^- (Em i s s i o n S 

pectrometer) £ffiffl-T£ H £teffif»jT& 

n, 2 13. 6 1 8 nm&cfctf 2 4 9. 7 7 3 nm^ 

So 

[0 0 6 2] **Moadc**0«»b) ^ibTffJffiT 

ppm, «P£L<te'>fc:< tt>5 0 0 pp, «fc BfiFSl, 
<te4>&< 1 0 0 0 p pm(&U ><grttfe,fctW>&< 
tt>100ppm, !f?il<^M<t'b5 0 0 pp, 
£9#£L< te4>&< tfc 1 0 0 0 p pm^^^^l 

aaaK7*4tMK?H 

So £*>ic> i«*fcttiaa±c?>jiaiu>fls^«itt, 

•s»«t5^ »<6i)aii)tfcaiift±0!>«iu 

i aA-hoaau >fb^«f»cfifl:TS c ticioT, 
"t©*T^-TS^i:dtT€rs. 

±o*-jp*fH!Ht*«y>ft'&«tt, tat 

li*fcttliH±o>J>Any>ft* (MAtf> PC 
1 3 , POCl 3 , PSCh, RPCh, ROPC 
1 2 , RSCh, RPOCh, ROPOCI2, RSP 
OCI2, ROPSCh, PSPSCh, R2PCI, 
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(RO)iPCL (RS)iPCL (RO) (RS) 
PC 1, RiPOC 1, (RO)iPOCl, (RO) 
(RS) POCK R2PSCI, (RO) jPSCI, 
(RS) tPSC 1 fc£ (ZZX&R\t. t H 

ALT, ^cOcfc^Jr^b^TK-ttlTK^^U >xxr 
[0 0 6 3] luTffflt^i^ ffiig rij>igft;j 

(i i) ia*fcttia«±©*-ira* 

S^tSrjS^-rSo 8CftBL&<fc5fc* U>»fl:*itW 

350 

[0 0 6 4] a*aK7*£HR*gtt, *«woa«w© 

StOErfF KIB«<*tlTV>* : 2SS#fF 1,3 0 6,5 2 9 
fc«ktttfeB#HF3, 16 3,603;3,18 4,474; 
3,215,707 ; 3,219,666 ; 3,271,31 
0 ; 3,272,746 ; 3,28 1,357 ; 3,306, 
9 0 8;3,3 1 1,5 5 8; 3,316,177:3,3 
40,281 ; 3,341,542 ; 3,346,493; 
40 3,381,022;3,399,141;3,415,75 

0 ; 3,433,744 ; 3,444,170 ; 3,448, 
048 : 3,448,049 ; 3,451,933 ; 3,4 
54,607 ; 3,467,668 ; 3,522,179 ; 
3,541,012 ; 3,542,678 ; 3,574,10 

1 ;3, 576, 743;3, 630, 904; 3, 632, 
510 ; 3,632,51 1 ; 3,697,428 ; 3,7 
25,44 1 ; 3,868,330 ; 3,948,800; 
4,2 34,4 3 5 ; £«fct*R e 2 6.43 3c 

[0 0 6 5] ij)V^^)l»mM<o^Sk<D^fj7-zf 

50 U-aWflFttT*. f&ftb) ©»jate*V>T«JHT*ff3: 
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< <h 3 o mnmmm?*^ % t h n iDv&m 

Mt5utOTf«^<tt)1^0S17$;S$ 

313, 1 7 2, 8 9 2^ #®#ffg|3, 2 0 2, 6 7 
8-^, #@ftffg!3, 2 1 6, 9 3 6^, #@4#iTff§ 

3, 2 1 9, 6 6 6^, XmftWtmS, 2 5 4, 0 2 5 
*@4$f*|g3, 2 7 2, 7 4 6^fe£tf#@*mig 

4, 2 3 4, 4 3 5-^fCfBf&$nT^5o T^^X 

m&sm? z> # U7$ > £jjn&-r * £ £ ic £ -o xm^-r 

^ >*5<fc V Ix-T >&M*fe<0^i8j£fa 18 0-22 

o^f^uvi®^ ioo, ooo £^te^n£Uio»¥ 

b^^Jfi^^43V^T, 7;^xM|j;l!i5 0 0-5 ) 
0 0 0, »^l<^7 00-2, 5 0 0> iOff^l 
<tt«7 0 0-l, 400, Zi£.\Z 8 0 0-1, 200 30 

cds^^s mmiz&m-rzijmzmRii'Tiktt 

c<-m&fa i -r/T->©H^#re**. ei 

7 * u )V{m&& it z. <z>& 5 v ^ £ zm<o C 

1 -yr>(DU^m^^^<^tc 

r#U<v^f>j tt Wj:^x;vnA^&feM&j 
iff-* 21 ^lt^n^<ofcX^i/M5 40 

i^i^a*^ -ente, -en-en, r#u^fx^ 

^y^x;^ SffiffiLT7^x;^^l*l> z. 
<D7)v*r-)),mft\m& \zm»t&'( v^f>^^ y 

n^£^< ^nrfc^c 

[0 0 6 6] R^»«»IO»J«K*5ViT«fflT€?S* 



!f$B§¥4-3 4 2 7 9 4 

2- (2-7^;x^7^y) - 

X.? ;—)V$>&XS2- [2- (2-7$yx5 1 ;V7a 

y) -x^;i/7 5 /] -x*/-;v; 4>&<<ht>i^a* 
as 1 7^;sm 2 *fc»«4na±©7$yam 
-r s ^ n im * i- (/s-T^y 
x^;u) -2->t$^/>jh>, 2- (2-7^;xf 

;V75/) -5-XhPhfU^>, 3 -75/-N-X 

^;ktf^u^>, 2- (2 - 7^;x^) -euy 

>, 5-757^>^Hk 3 -757-5 

h-i. 2, 4- hury— ;u*±tK4- 

)V> -fcf^U S>> ; ^ { fcr/7Ml/>^'J7^>> 
«, ^Ptfl/>i?75X i^ntf |/>h>J75>, ^ 
- (1, 2 h'J75X N- (2-75/ 

X^;P) -1, 3 - ynA>y75X ^s*+M^I/> 
y75>^fh7 (1, 2-7 p Dt:i/» ^>^5 

[0 0 6 7] **>#*UVi75>tt, ^CD^T^bT^ 
£a^r^x^l/>2^J75>T&<5 : 
[0 0 6 8] 

MC2] H2N (CH 2 CHzNH) »H 
Stnttl-filOCiSt&l), ^rit><D&(D%(D* 
&^~?Z> : X.3 L U>i?7*>, yXf U>h'J75>, 
h'JX?l/>fh775>, 5=* H^x^U>^>^5 
^>^x^W>^it5>^:^ *n$tf>il'&«£ 

S^TTS©-?, t/-7^x;W^yM5H^W 

fCA^pT^^X5 1 U>#U7^>Org^fe{^ aft* 4> 

X^Wtf^^^X N, N' -tfX (7 5/XfW tr 
^^^>, N, N ' -tfx (tf^^^x;W X^>^i: 

k>hU75 >-^>^X^U>^\^^ 

-tUTXttdtawsnTVi*. w^ttf, *@#fp 

B4, 8 2 7, 0 3 m&£Zf*r<D*\Z3\mt£nT\,*Z 
[0 0 6 9] Z.3VT*ftmz&\lZ&.m\ZZiii\Z&& 

is^mttftmmz* #ux^u>*u7^x 

h UXfl/>f h75>^^ff>7X^l/>^> 
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mmm » 500-5, ooo> »tu<«7oo- 

2, 5 0 0, £D#i;L<kJ:7 0 0— 1, 4 0 0, Z.h 

C800-1, 2 0 o<&»¥^h^§&^T£#u:*u 

[0 0 7 0] CCTfffi/rr ^>>W5 

[0071] 7;^;i/x^'>M^ Kco7;i/^r— 

ftfc2T*J:£a*T**. fiflT, ££>£ 5&&«<Z>teffi 20 
bT7;^^X^yM F0>«yH»4»* 

IK 

[0 0 7 2] *»b) 
«»©«©*^*x^U— tt, 1-2 OflcoKSflR^ 
£#1-2 OiOh H D*5/;H§tt*7;i/3-W 

7j^n^3A^8xxf;^«fci;>?xxf;^fitt 

S. ftS0m*H*ttffll3, 3 3 1, 7 7 6^, 
tffg3, 3 8 1, 0 2 2^*3<fctf*H#fP!B3, 5 2 
2, 1 7 9#lCiB«3ftT^£>. rtl^)CDXX^;l/CQT 50 
j^-j^A^ig^n HKfitax^w * h\ f^- 
1m (#U-f V^fZMlttB 0 0-5, ooo, »^ 
KIJ7 0 0 -2, 5 0 0> i:0(ftL<}i7 0 0- 
1, 4 0 0, £££8 0 0—1, 2 0 0W^fi 

[0073] xxT-;K^iia»r*5V>TWffl^:y;V3— ;p 
rau so'bomts:^*/-^ x*y— ;k 2 

Th7X^i/>^un-;k yx^i/>^ua-j^y 

>^u^-;k ^utD-;k y;nfi — ;k i. l, 

l - hu^^n- ;ioc^>, l, l, l-hu^^n- 50 
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^>^xuxu I — ;k y^>^x'jxu h 

[0 0 7 4] 3A^|XXfiHl Ji^XJ^A^ 

^7K^^fe«T;i/a-;v£co®»T^;uxx^;i/ 

fctt**«ttSB3ft7;P*W>**^H, x^ 
[0 0 7 5] /£#b) <0»«JC*^TWffltt*;W*>« 
J^A^ K, £ ft IZ&m 7 )V*)VX. X T)Vte E £ 

7 ;io cfc xS7 ^ > tmx. k * & \*m&®}-cbnm-? 

£> e 75 y 7;p3-;^*aT*fctt7^3 

-;M3«k zfi/&lt\Z7 $>£tb \z&m ItxxfiH 
7^ FB*tt£»«**£fc#T?€r*. 7^/7W- 

^1-410)7^ >£?S§®^£^rr <5 £ £ 

& e M\ZX.? J—)17$>, i?3L? ;-)V7^>, N- 

x^;^-i;xfk>hU7^>, ^Whu^^/ 

[0 0 7 6] :^TW, 3A^tXXf;l'-7$H(0 

[0 0 7 7] l^^XXf^-75 FJB'&ftKDftSfll 
HU *@»SFS3, 1 8 4, 4 7 4* *S^ffP^3, 
5 7 6, 7 4 3* #H#fF$£3, 6 3 2, 5 11* 
*S#ffSf!3, 8 0 4, 7 6 3^ #S4$ff!f§3, 8 3 
6,4 7 1* *H«rff»3, 8 6 2, 9 8 1f> #® 
*mig3, 9 3 6, 4 8 0* *H1$ffJ&3, 9 4 8, 

8 0 0f, #S«ffFJ&3, 9 5 0, 3 4 1* *S4$ff 
Jg3, 9 5 7, 8 5 4* *@^ff^3, 9 5 7, 8 5 

5* *atttt9i3, 991, 098* xm^wtm 

4, 0 7 1, 5 4 89«J:lX3KBWfflp]B4. 17 3, 5 
4 0*C!3«£nTV>*« 

[0 0 7 8] /£#b) <0^tc^^TWffl^:^;^>K 

;vx^^>-f ^ H©v>xy fc tcg^ 

£Ocfc^^:>ffc^^ #U7^-^3A^»t* 
^7^;7xy-;^si£;$tT, n- (tKP^> 

U7^>^ < fc^7^Tt: F mXM, «A7JPrt: 
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b#ws&4, 354. 95 o^jciB«$nri^o tm 
— ;i/3A^K**ft>a:if©7^;WbJHtt5 oo-5, o 

00, ff*L<li7 0 0-2, 5 0 0, «fcDff*U<tt 
700-1, 400, ilttC800 — 1, 2 0 0(D&¥ 

[0 0 7 9] Bi-bKaM gjj^g LLZ-§ 

^COS^tf) £ 1 «i;fckt 1 i^±«75X »*b< 

fl 3iei#Wi3, 2 7 5, 5 5 4* *H»IMS3, a? 
4 3 8, 7 5 7f, Xm»Km3 9 4 5 4, 5 5 5^, 
dKMHMBS, 5 6 5, 8 0 4^ *BfifflFffi3, 6 7 

1 , 5 11* XBttffMB 3 , 8 2 1, 3 0 2**® 
4$fFS&3, 3 9 4, 5 7 6*t3<fc^W#fF«fTSf§3 8 

2, 4 o 5^icE*$nTVi^ 0 — j&fc, tFa#;nf 
kHo*jnf;«H ^7 5 0-1 0, o 

0 0, «fc?)&flMei. 0 0 0-5, 0 0 0 (D*BHCDft¥ 

[0080] b vatt)v\f)vmtmttm^ft\tmmmv 
tto- 1 oxfi/>T«»»ttwt5a«»fi»tt« 

Tz\*tfV*Uy>(>* **#UV~*fc»4J;Di(N**-- 
(higer-order) #U7-, £fcl42- 

6f®o^^ig^^^r-r^ i >a>£»sj$n 

*r**l/:7-f>\ ffXL<tt3-^4flCDK*K7£* 
[0 0 8 1] bPnA;>H^#U7^>»flQROMHic 
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[0 0 8 2] t<fc#*L^t:Fa*;nf;i^««73> 
t^*'J7>> tt# U -f V D 9 -f F * 6 « 

[0 0 8 3] t:FD^;i/tf;mSl# ! J7^>(DP8©{c:^ 
fflt*#U75>tt> #*L<K*2~ttl 2i©7^> 

^D7<K) &E«3li-C\ tFn*;HfA«J(l 
^»J7^>^t5o #U75>IW*Ui»l : 1 

[0 0 8 4] tHD*;Hf;n»7$>07^>^ 

fct (a) **. *5j;tf (b) mi -mi omnnmm 

T<z>fc Fn*;nf;vs*>^aWSn-5>e*ST?B«$n 

[0 0 8 5] t Hn*;nf 75 >o#U 7S 
(A)**, (B) l-*5l Ofi^JKT 
<ot Fn#;nf;u», (C) ofiaJJWfcBCT© 
7->^ (D) (B) *3£tf (O (D^y^r 

;Mp; W3 J; tfffijft 7 ;lo * 6 MR $ ■« 

[0 0 8 6] fi»7;Wl'*fctt«BR7;V3*^0DJ:5 

^sirr 

[0 0 8 7] £}*ufjAf\£JlMVkT$>il1t\*#V7$ 

toft. SttlTWEWIBftfeOT**. 
[0 0 8 8] »«S0CD^^*5ViTfi[ffi % r*75>*^: 

»4*y75>+©iiaaoB«fc*^T««'r* rti* 
p*^HHrj I*, *««sn, mm 

m* mmm. e 
«, 7^;^^Tf**c:t«tT?***«a**«:-r*. 

*FF£b<te, fcFD*;nf;«ttlBKr«5Ftt*i, fte*? 
^, X^U>^Xf7±9-U>. i:<Jc:7-fe^U>^ffl 

1i^\£JUmik*VT^>U. — «fcN-«»#U75> 

c t f utt)VM )vm& 

x^;k ^dk^ 
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;u*;k 2-*rhzfu\*)V, 

Att* ih^/xfM xh*~>:/rjbr;k r/n**^ 

x^;k 2- (2- (2 -Xh+yXh+y) X 
h^S") X9\Jh 3, 6, 9, 12-fh7^>fh 
^^^;K 2- (2-Xh^>Xh^y) ^Jrz/JVfc 

[0 0 8 9] t }*U%;W)lW&T$><Dmmz&\,*X 

>> X^VT^X i^X^;VT^>, n-^Dtrjl/T^ 

[0 0 9 0] *'J75>«#tt, ^DIM^I- 

DIM ^^ft^ttSIt^, ^TAfD 

im i ffi^ztte i sj^±cdk^^ ^tf/sfcte^ 

(a) , (b) % (o *5j;rx (d) a>£S«2n*& 

<*7S>x MAH 2 -*^;n;*<5$», i, 2-tf 
x (N-fc^^x;W -x^>, is^tfN, N " -if 

yU>, 3 - T ^ / tf^U 2-T^/tf^U^ 

>, 2- (j3-7^;xf;W - 3 -fcfmj^x 3 - 
T^y tfpu^>, n- (3-7^yy*ak:;w 

[0 0 9 1] t Ho*;Hf^>BU7'5>»««|0!>»flclc 

Z> : X^W>>>7^ >> 1, 2 -^PtfV>^T5>, 
1. 3-^DtfU>^T^X yXfy>hiJ7^X 

hux^i/>fh7$x *v**3r**v>VY^>* x 
^ >> n— (j3-75/x^;w tf^^>?>, n, n' 

-V (^-7^;x^) ^7X>, N, N * - v 
(/3-7^/X^;W ^>^/UH>-2, N- (J8- 
yT/Xfjl/) X^>- 1, 2->?75>, 1, 3, 
6, 9-fh77^/^^X 1, 3, 6 - 
75>-9-mf*X N-^-l, 2-7'D 
A>y75 X 2- (2 -75;x^757) X*/ 

[0 0 9 2] aa»:*UTS>cD«6<0*«, T)V*r\s> 
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X SH2 N (CH2CH2NH) 0 H (5£*n« 

i-50tST*§) £^tsx^w>7^ 

$ns, u^LT, x^l/>^75y^r/7^'JPX 
hU;^6»i«Sn**iBft«ttjCHiN (CH2) 3 NH 
(CH2) 2 NH (CH 2 ) sNHiSlft^ 
[0 0 9 3] &<<Dm&\Z&^T. tHD*;Hf;HB» 

9 n dx^ >**tfr >^=7©S*:fc«k OBMl^ns 
^h^x^^X^X*, W*CD®»*5<fctfSS3RT 
5X0*>A*-> #J*tf, h'jxfl/>rh7a>> g 
SlhT^^>?>^<t^>^x^k>^*9-a >^T§ 

xc*rK ^ ux^et^y ^ >i^©ii^^(if h v 
a? x^u>^>^5>©-enjc«»tcifi<H-r^T*5 5. 

nTViS : 9 syV*J4v9 (Sidgewick) , || 
*<PWWIfr» ( The Organic Chemls 
try of Nitrogen ) > C 1 a r e n d o 
n Press, ty^X7t-h\ 1 9 6 6 ;/U7 
50 - (No 1 1 i e r) , ^fctt W«afKtt(Ofl:qfe ( Ch 
emistry of Organic Compou 
n d s ) , Saunders, 5f*7 >f 7% ^2 
IK, 1 9 5 7; *5cfctf*-^-:*XV- (K i rk-O 
t hme r) > fc»a«<Pgftfeft (Enc y c 1 op 
edia of Chemical Technolo 
gy ) > S2ffi, CltfcVo 1. 2, pp. 9 9-1 1 
60 

[0 0 9 4] *^(:^W§«ffl«i?sl^tHo* 
;ni;w««#UT;^»#»J75>tt, ^cost-Jet) 

[0 0 9 5] 

Ht3] Ri NH— (-R2-NH-) o -H 
^RilJlB7 5 0-*!llO ( 0 0 0O¥*i#^S£*r 
tStHD^jl/^JO, R2«2-6<@C^^JH^ 
£^T£7;^VX-e&9> fLTa«O-*«JlO0l 

[0 0 9 6] Jf*l,<Rk RittJKjl, 0 0 0-»1 

o, ooo0¥^l$tntHa^;nf;PT* 

50 ;U^W>T^D, fbtaliff^ U<«1-6(D1PS:T 
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CO 0 9 7] CM- ^ >X y h^U 7 5 >g)»«PW . 
*^-=fU-HU 7M;i<7x 1 1 i£( 

_t<D i 7 HoKam^fctfTSBKidr^xfc h 

Sum. MWJ7^> (^t{ittr^©S!<D^'j7;p 
^u>#U7^» d^flA^n^. ens 

2,459,112:2, 962, 442; 2,984,55 10 
0 ; 3,036,003 ; 3,166,516 ; 3,236, 
770 ; 3,368,972 ; 3,413,347 ; 3,4 
42,808 ; 3,448,047 ; 3,454,497 ; 
3,459,661 ; 3,493,520 ; 3,539,63 
3 ; 3,558,743 ; 3,586,629 ; 3,591, 
598;3,600,372;3,634,515;3,6 
49,229 ; 3,697,574 ; 3,703,536 ; 
3,704,308 ; 3,725,277 ; 3,725,48 
0 ; 3,726, 882 ; 3,736,357 ; 3,751, 
3 6 5 ; 3,7 5 6,9 5 3 ; 3,7 9 3,2 0 2 ; 3,7 20 
98, 165 ; 3,798,247 ; 3.803,039 ; 
3,8 7 2,0 1 9 ; 3,9 8 0,5 6 9 ; *5£tf4, 0 1 
1,3 8 0. 

[0 0 9 8] V>- 7 t*U7a ><DftWLM(D^ U 7 5 

*. *fl2**JBW:, kHn*;nf;««J!iWttit-5 

(pendant) l^SWCgft^ 40 
Tfc^. »*£n5S«ifcS<DWa* fcHP^X X- 

[0 0 9 9] V>n^t7RUT5>CD»*ad<Z>iS«<Ofc 
Wtl/7^>#'JT- #£L<fct2-ftj3 OfiCDK 

W&fcf, X^U>, 7p^X 1-7t>, <V^f 50 



4*BH*4- 3 4 2 7 9 4 

fc, 4>&<£:t>»4 0* »*l/<tt*ft<tt»»5 0B 
<D«5MFf *S 6 0 0 - 5 , 000 <D»¥^» 

[0 10 0] V>Xy fc*U75 -« 

1^*51 0^;PO#U75>:fc£tf*<j0. l-WlO^E 
£©£JftfcJ:m 0 0TC-HI92 5 0«CG>fi»;:*3HT 

Scon > h a— ;l/«rffiiir^>o 
[0 10 1] #U75>ttY>Z7t#U75>®»« 

#U75> : 
[0 10 2] 
Hfc4] • 

A-N- (-R-N-) „-H 

I I 
A A 

^*ntel~m 0<Z>&f£Tc&0, R«1#«J1 8fl<7>K 

#Att***«fcrXl OflST0JR*IK?«4rL*^? 1 * 

T&D, *LTAtt#3ire**. 

[0 10 3] T>=yt#U73>©iM»a©BIWc* 
^T1S^U7^>H *©t>©§fl#t«*t, Zltl 
6lCR£SnttV> : W>#»J75X Ifl/>*U 
7S>, 7f 1/>^'J7^>, ^Dt:i/>*U75>, 
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: X^>>>75>> h Uxfl/>f h7^ 
>, hUX (2-7^;xfJV) 75>, ^Dtfl/>v 
7^X ^>^^fl/>y7^>, ^Wfl/>y7 
5 X 'V/$'*3 1 l'>^75>* *^;*3 1 l'>>?75 
X 7 J #*3 1 l<'>S*75 x (f\*?9*f\s» hU 
75>, ^>^X^U>^\^^^ ^ (hU^^l/ 
» MJ75>> 2 3 - (2-75/:/n 

tr;w -f^yyux i, 3 - tfx (2 -7>;if 
M <i*?vv>, l- (2-7$y^ntf;w tr^^ 

1, (2-7^;x^l/) tf^^i^>^ 

£tf 2 1 - (2 - 7^/^) fcf^i* 

[0 10 4] #U7;M^>#u75>te, ^ttsofli 

5 : r^75>*5cfctfS&i®75> (D 1 ami ne a 
n d Higher Am i n e s) J , ^-^X 

(Kirk-Othmer), 
( Encyclopedia of Chemical 
Techno 1 ogy ) , ^2J8, Vol. 7, p 
p. 2 2-3 9. #U75M1 «fefifijfctt, X^U 
>-f 5>£BWRH?\ 7>^x7£CD£jfcl;:j; 
OiiS^n^o cnsogKtt, IHHIfr&MlJ, 

tt, t;^7^>*fltts# , J7;^i'>#U7$>© 

> coffin tc j: o » s z. t &wm-r^ %~?$>z> 0 
co io 5] &mmT±\zim$nz\tim&s±<D\i hd 

^y7WIM«:ft§7W!/>y7^>^<J;y 

tt, ASWfctt* ^ta#U75>§X^yh\ ^f] 
X^ V >**zs H £fcte:/D K 

*;HB«i?75 >*«t^U 75 >ft tHD^>7 

I§^t HD+y7Wf^7S>^<J;W 

u75>tt*cDfc©m«^ un^^i^na 

H:N- (2-kHD^yX^) Xfl/>y75X 
N, N' -tfX (2 -tHD^yXfJW x^U>>>7 
a X ^7 (tHD^OlfM yXfl/>h'J75 



32 



>, v (k Hn^->^Dtr;W ^h^x^I/>^>^5 

^7^>. ttf^^b KD^y7WJmiy7^>^«i; 
tf#'J7S ><0T5>S*^:«X-^S&jlTIS'&iC 

MM& T>r 7 h#U 75 XD^J^CtffiT 
&%. C©*5A#M7^7 ! t H*tf 
HJsMrtfX /^^7^fkK> HJaMrS"*? 

[0 10 7] DS!-3pU V-O^U 75 >(Dj»tBW o 

«aitt75>**j:t«ai»ttflai wah 

t5#U7-H **W©«ri£«©dE»b) (DM 

T, #UT-0#U75>^MtW. £0)ck5fc 

5*5^* 3^7* U I/- K fcfx;i^v;i/X-^I/£#: 
^ ttJt«»i«Vi#^«<0^U7-<>t75 7 7^*^7* 
U W-h*5«fcV75/7^;i'7^U^75 FCO-f 
-#«JV-. *UV-0#U75>0»*JBO«tt, * 
0»flplCB«anT^* : *H»WfB3, 3 2 9, 6 5 
*S«rfrS3, 4 4 9, 2 5 0^ *S«FffSg 
3, 493, 5 2 0^, ytmftftM 3 , 5 19, 565 

Xmftftmz, 6 6 6, 7 3 0*. XBttfHB3. 
6 8 7, 8 4 9»fecfctf*H#WJS3, 7 0 2, 3 0 0 

[0 10 8] Egj- b felSttg^fe«fc j fc 

UT±te«^fcR3F*»«BHft, l«S&ttl««-h© 

7^rtH, ^rhX # fi^l^2M® 
©7;PftH, xhU;K x#*^Ffc£T««yi-r* 

2K±©a«t:Hp*>';i/*£ < &^rr5^*D, 

JHtt, *0*H»WfcE«S*aT^i<5 : 3,0 3 6.0 0 
3 ; 3,087,936 ; 3,200,107 ; 3,216, 
936 ; 3,254,025 ; 3,256, 1 85 ; 3,2 
78,550 ; 3,218,428 ; 3,280,234; 
3,281,428;3,282,955; 3,312,61 
50 9 ; 3,3 6 6,5 6 9 ; 3,3 6 7,9 4 3 ; 3,3 7 3, 
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111 ; 3,4 0 3, 1 0 2 ; 3,4 4 2,8 0 8 ; 3,4 
55,831 ; 3,455,832 ; 3,493,520 ; 
3,502,677 ; 3,513,093 ; 3,533,94 
5 ; 3,539.633 ; 3,573,010 ; 3,579, 
450 ; 3,58 1,598 ; 3,600,372 ; 3,6 
39,242 ; 3,649,229 ; 3,649,659 ; 
3,658,836:3,697,574:3,702,75 
7 ; 3,703,536 ; 3,704,308 ; 3,708, 
422;4, 025, 445: *5«£tf 4, 8 5 7,2 1 4, 
[0 10 9] Cb-C97^H>, W^tfi, e-*7u? 10 
*h>*±tto»fc*UT«*«, #S«rfFS&4, 9 7 

1,71 i^tei3wr*<fc5tt«a>«aa*-c««3iu 
yr y * ^ f<z> v >~ * t \zm~j< mm& 

#£Ktta**5.k /* fctt 1 2 &Lh<Z> t Kd^ 

Sn-CH* : 9 7 1, 7 11^ te^tf 

fcli«-r«*H»ffF»4, 8 2 0, 4 3 2^ #®4$f!F 
S&4, 8 2 8, 7 4 2f, XBttffFSM. 8 6 6, 1 3 
5*1, *mtt¥tm4, 8 6 6, l39f, ^BErfFSg 
4, 8 6 6. 1 4 0f, #@#?fSf§4, 8 6 6, 1 4 1 
fcBMMMM, 8 6 6, l 4 2-9. «a4»VF»4. 
9 0 6, 3 94W < ktf*B»»J|4 > 9 13, 830 

[oiio] «aaufcR^*»t«woi^©»*u^ 
*r-:*y-tt, (i) y sic, u>ffr& ^ 

<fc^/^^:«l^/S:«2J^±co^«t: KD^yM^t 

8rr, y>Kft(Dm, m*fctt«fc***fcs*«-r* 
offloy raffia u*:R^»«kJBtt, *fc 

«kic*i;t, »jD<Dy>&, & 



ttH?4- 3 4 2 7 9 4 
Rl: 'J >* AO***OPIt**(!ft*«»ll/ 

j:tx/*fett^< tb&'jHDnmM hd+^h$$ 

[0 111] «»b) oM(cMt«R7t»WM 

(1) 2a*fctt-en«±oa^*Affl»«ai; 

(2) 2«*fctt*nH±CD»ft*BffliMI»l: 

(3) 2 a*fcw*n«J:<D *&* cskhbhm : 

(4) 2«*fctt*nfiU;<D»a:*Da!»wif|; 

(5) 2«*fcJ«nK±(0»»:-6EiB»«ja: 

(6) l«Sfcttl«BU©AS#«OT*±tf l«£fc 
tti«BUi<OBffl«MBaB : 

(7) ia*&ttiaa±<z>AiH»«#j*cfctf ia*fc 

(8) ia*fcttl«K-hOAffliMBBW**tf 

ttiaeuoDffliMiaH: 

(9) im&fc\ziwM±<DAMftmm&£zfiim&rz: 
do) ia*fctti«K±©Ba!»«?B^j;tf 1a* 

fcttittUocaiHWI: 

(id ia*fettiaa±oBi!»«jt!i^j:tf ia* 
&»;uaK±©DiHMBBW; 

(12) ia*&ttiaK±«>Ba!»iwio*j;tf ia* 
fc« 1 aa±®ESKHiw9 ; 

(13) ia*>tttiaKJb<z>ca!»«jw*cfctf ia* 

^c«ia^-hcoDl/5>ffi»J: 

(14) ia*fcttiaa±©caiMwii*j:tf 1a* 

fcttiaH±OEffl5MRJH: 

(15) ia*&»iattJi©DffliMRJH*J:tf ia* 
fe«iaK-hoEM»«tsa; 

(16) ia*fcttiaa±©As»«aB. n^&tt 
1 a^±oB^ffisi^cfcr;i mtt\* 1 a£U:©cs! 

(17) iasfcttia«±<DAfi#«»K nsfctt 
1 aK±<DBffl»*»i^ 1 a**:** 1 aflLt©DS! 

(is) ia*&ttiatt±©Aa*HW!K 

1 ih±cd bi»«b6 1 a$ft» 1 ta±©Efi 

5HKJM: 

(19) l«fcttliK±oAS»IH!l, ll^fcfi 
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i «k±© csfl*»t* «k i i m&-t<DDm 

(20) in&tt\timek±<DAM&mM, im&rz\* 
i «a±oca»«aM*J:tf i m^\t i s^±coe^i 

(21) lmttftuiusk-toAMftmm. n^^a 
i laicDDaiHWi^itf i m&it\z i aeuioEsy 

(2 2) l«&ttllH±OBffi»IWII, lS^J^ti 

iaa±ocaiiMWi!i*j;tfiti*fcttiaK±©Dffl i0 

ftatt; 

(2 3) li^fcttliH±OBa»««I, la^fcte 

i aei±a>cii»wB*j:w i ssfcte i a«±^EM 
(2 4) ia*fcttiaaj;®Bg5MR*i, 

1 lPi±©DI»f»WJ;Vl m&ltte 1 aJBUK&EM 

(25) i mmtt\* iaa±<o ci »twH, n^fc« 
i aa±©DS!»»jw*<fcr; i a*&tt i aeu:<BEg! 

(2 6) im&M*msk±<DAM#im. m&7t\$ 

liH±OBS»ltt], l8^fc«lS^±CDC^» 
(2 7) 1 1 m&s±<DAMftWtL 

iiR±oBg»m ia^^^iffij^±(7>Eie[^« 
(2 8) ia*&«iaK±©Aa*MWW, las^a 

(29) ia*fc«iaa±©Bffl»fBBW» n^u ^ 
iaa±ocffl»«3M> ia^^«ia^±c^D^a 
a, ^ixiasfcjai^aeuioEaKMBaH; 
op) itf*fctti3rt»±©Affi#ttt9, ia*^ti 

jj/itsfctti a^coD^msu, & £tf i is^ 
tona^aEaaaai. 

[oii2] i a^fc« i a^±officD^«a»j(7) 

(I) '>&< tfelo©*^j|SttS*&^t<5 

(i i ) < t h i ^©«##««*a***rr* 

»iWS«tta**J;tfi>a:< loot HD*$/;vas 
(III) / >^:<<»:t>l^cOJ^^^<<5: , bl^<Db 

HD^yjus^fr^^ «UMsa**d**r, * so 



4 2 7 9 4 

(iv) 4>&< fct> i ^o«»jwastta**-&*rs 
-r*B-&«. 

[0113] aa*±tf«fiFow«a>fc«)^ Apy> 
jk^, aware *wr*»d* *n*for^ 

>#a^i oop pmsa^^^i:, K^raamn 
st^^w • mm, &r)'j>tewz£ y ckD*^. ma 

#«ET**fr&. 1 0 0ppm*ftl»JUD*a:K » 

tta*a*±r *«joa»*fc««-r* uti^^i, 

[0 114] Mb) tl/T«fflt5&«)0U>Bft* 

***Mfc**Hu 

T^y H (boronlc acid), B94^a« ^ 

t^y-, HJ--*ax 
=afls-*9**»ia» ^cttfy^^^^Afi, en* 

ffi»j©*i:«At^m r^t>^, aa. sw^wfc 

& HaBOsT^. 

[0115] u>afto»fp*«itbT*^*fl2oafp 

*H»Wfcl3«*nTV^ : 3,0 8 7,9 3 6 ; 3,2 
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54,025 ; 3,281,428 ; 3,282,955 ; 
3,284,410 ; 3,338,832 ; 3,344,06 
9 ; 3,533,945 ; 3, 7 1 8, 6 6 3 ; 4, 0 9 7, 
389;4,554,086; *5J;tf4, 6 3 4, 5 4 3* 
[0 116] *fc< fcfc ia©««U >ik&®&<kzf'J> 

±<D (I) (i I) &*>v 

#tt«£«ifiT*^JHtt, l@£fctel®^±Oit^cD 

a©R*f^«a«**fc< 1 1> 1 aaaau >it&®& 

fltt5:IU>« (H3PO3, HSfcttHt (HPOs) 
■ tW-SO , «J>* (H3PO4, *fc»**hU>«fc 

tf.*) , SVf#U>H (H 4 P 2 Qe) , *$MJ>« (H 

POs) , fcfny>K (H4P2O7) , ;W#IU>8 
(H3PO2, Hffcfcxfcx;^ >&<hP?.£) • fcfoM»J> 

7.* txS (Ha p o) , h>j#»ju >m (Hs p 
ado) . fh73?UU>8 (H6P4O13) , hU^* 
U>» (H 3 P 3 0 9 ) , H»fcy B3KfcU>. SK 

i£> *x*n^h^^-*>R (H3PS4) > 3^X3t>n^e 

Stt>Wt (H3PO3S) , *X*DS^:*->K (Hs 
PO2SO , #X*DhUf*>l (H3POS3) , * 

7-fH> 33J:tfE«Mty> (P2S5) #58W 

U>A7<b\ WAtf> P C 1 3 , PB rj, POC 
I3, PSCh^^ffifT^W #Sb3lC#*. 

jfJl/^'JMb^ll MU>» (H3PO3) T&3 0 

[0 117] jDitS^, **^«UD«kUTlf^H'&« 

*«y >ftfr**ttG>aay >fl:-&»*fctt«(cC{bT 

[0 118] i8«fc*UT; aSttSftoainoa** 



(20) ^4-34 2 794 

n^i^x^y— ;vt^>, N, K-*J*^)\,*\"i )V7 
[0 119] C©^D-feX€«S*l/a:^JB»«linJWfc^ 

[01203 H«f<7>ioS»xS^fe«W*CDan}»x8tt, 
*ttta>*#*£Tte. R***MK»BJ: 1 a*fc tt 1 a 

H±®*3ttaay>fl?&fe *fcttii*fcttiiH 

I«»4 0-»2 0 OCOKBflfcASTS^i, 

«F£U<te> »10 0-»14 0tOl«l:* 

[0 12 1] cco^ , a'fex^43V^Tffiffi-r'5U>>ffc:'&* 
hH0*3/^0 1^afcD, *50. OOl^WO. 

©i*>iva&o, #50. 0 0 1 1 ^;vcd$bbt 

5^ WKT*<DC©J:53te«tPfc^»fc»1W«KJlti&©» 
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— i i meukdmbl) 
co 1 2 2] mm?z>£%. an&x 

5 0lI%»l5iT*^c 

[0 12 3] j«»b) OMS®fcftK:ff£U»Ntt0l« 
MXS£*lBrr*£** M*tf> *@OT^4, 8 5 

7, 2 1 4«icett$nTv^¥Mic«ffi-r«2i&38aK 

[0124] — «n»iMaEfctti«ajb©#«u>ft-fr 
mxjd. i«fciina±<!>#t*x7i-h 

^77x-K £fct4<£tt&0>a'fr4b) • «77-f h 
(MX.H, hUtHn*;ni;k*X7r'fK ^kHD 

r-f K SfcJ»ft5ol^*) , (MX. 
t Hn*;nf;i/*X3tc>M, *x -*3 

v h (MX. tf, kFDMKM« 

»s viii-»» i isfcu i ia±0««u 

ia)'M<t'blOX (»tl/<im<d:t)5 6»* 

t€fi6»b) t4, ff£L<tt, 4>fc<£fc3, OOOp 
pm U0»^Kim<tt)5, OOOppm, i 40 
t>#£U<l4d>&< <ht>7, 0 0 0 ppm) 0>U>fcJ; 
tf^6<fbl, 5 0 0 ppm ( < tO^Kfm< 
£fc2, 5 0 0 ppm> «t>»*b<»4*tt< £*>3, 
5 0 0 p pm) C0^^l£^WT^o 
[0 12 5] 

[SCUM] *mi<DUjm\z&»z>im\>) hvx&m 

(i) fc^tf (i l) &©*ltM»;:J:o 
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[0126] mmm&- 1 

2 6 0»MX^^W$hW^M [H i TE 
C 1 6 4 4ft®M ; X^;U • ^hDk^A - T^r-i^rX 
<>n-#W— H (EthlPetroleu 
m Additives, Inc.) ; • ^ h D 

- 7f>f7^' U5ry H (E t h 1 Pet 
roleum Additives, Ltd. )* 10 
0SB<DV;V^>h • Za-h7^ (Solvent N 
e u t r a 1 ) ttattttOftftM, 8 8R©M U 
3. 5«©MVMJ7V—;i,, 8ggO^^K, 

3. oa$©*^£jE^£j§^T£. :OI^«£10 

* e 4 0 mmH g <Z>^££/£4&±T|** VJT*& 

feib, ^-cora^^i o ox:\z®-i< D±#-r^o a 
«&»«*&»4tt*fc3»«»6n» z.n\m<D*\z*i&& 

So 

[0 12 7] 

««MA-i(o^«iftE«-r*3a«, fefcb«ffl-r^x^ 

v-X ^ H©R5p*»«flMtt 1 . 10 0 
7;^-;H^fc D 3 A^KScr>W©»tt}ifi l . 2 

[0128] mmmA-3 

sasMA-i©^jnftjE«-r*^ &«MMrr*x* 

v-W 5 F®K7*4MKJH14 2 , 1 0 0 
[0 12 9] ggJ6MA-4 

Z7k^U7^>O^M [AMOCO 1 9 2 5 0 5MR 
m ; 7A3 • 3— >3 > (Amo c o Corp 
oration)] £<5Mf£o ffigH#£ J: 
tl^Amoc o 9 2 5 0 #fOT«***fc#*»T»* 

Utile* D«te*9^Ufc*MMfctHrcU >Hfc£ 
[0 13 0] lOBMA-S 

MtLubr izol" 9 3 6 #fgaj ; if • ;I^U V 
)V - n—^U—^3> (The Lubrizol C 
orporat ion) StffltSo HJSMA- 4 tf>£J 

mm#m\z&r)mii62nzmmo># 

«OT»4*»>*fls»«l»tmi56n*. cojc^ttlfti: 
SUT. »tWMJ4, i&SKJfcUT, J: 5 2 U >Mfc 
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[0 13 1] Ha&0iJA-6 

^ffl^A- 1 <D^je^ss*r^)^ tctii, 1 1 gBoHiffi 

{tU>£MU>gg©ttfcD(£ffi;jlL, *<ag&e&. P 2 
Sb^^kssJul, ^^T:coi^$: l o ox:\z 

CO 1 3 2] »K«A-7 

©HKfl:U> (P2O5) fcffiflrT*. i0 
[0 13 3] ^Jfi«A-8 

[0 13 4] ^6£^IA-9 

1 1, 9 0 4«<75ffiffl^^*flS»«JW [Hi TEC 1 6 
4 8 #»2fJ ; x^;P • h □ l^A • 7*r<i n 7 - -f 
>n — 3j>W— H (E t h 1 Petrole urn 
Additives, Inc.) ;Xf;P-^hDl/^ 
A* 7f-fr>f?* ! J5fyH (E t h 1 Petro 39 
leum Additives, Ltd. ) 9 6 
«©ffiU>R©ifr&ft£, 1 0 0-1 1 0 < CJC2WfffiSD 

ffi?fj&#:fcfc:> 1 0 og&G9v;l^>h • Xj.— h^;p 
(Solvent Neutral) Qfclfa&mMVT, 

[oi3 5] mmwA- 1 o 

2 6 OfflCOSf^^^i^W 5 F#*t&l [H i TEC* 6 
4 8#ft3J;X^;U-^hDl/^A- 75**5^ 

>n — <r*y F (E t h 1 Petrole um 
Additives, Inc.) ;I^;V-^hDl/^ 
A • 75^ ~J - U5fy H (E t h 1 Petro 
leum Additives, Ltd. ) *5<fctf8 66 

U *l/T*r«ffl-&«r&i 0 o < C{c$^^2^ffljni^ 

T£« 4 0mmHgi:JMl^l/TM*l 1 O^KI* 
[0 13 6] ^JS^A-1 1 

2 6 O^C&jgfflX^v'W 3- HSHRJW [H i TEC 1 6 
4 8#StfPJ; X^-^hDU-^A • TtJtJ? • *f 
>3— # r-^ H (E t h 1 Petrole um 
Additives, Inc.) ; X^-JU • ^ h n W 
A ■ 75*-f^-f :/ • 'J5fy H (E t h 1 Petro 
leum Additives, Ltd. )], 8 68^) 
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tssnu *i/ta^»oiflE*i 0 ox:\zt£&\z2i*m 

fiH*"T*. 4 OmmHgCMlflTMS^l 1 0t 
^5 -So 

[0137] m&mA- 1 2 

2 6 og?co^n/\^Kco^>^xUxu h-^xxf 
ArOR?F*4MkJN [Lubrlzol l 9 3 6#«tfW ; 
If • ;^yy;P • n— jtfW— > (TheLub r i 
zol Corporation)] &<kZt8$><DWV 

>m<dm^®}%* 1 0 0 z.cd$l$l 
it^ig^i 0 0 < C(cse^2«fPfljqj»i-s B 

4 0mmHgWgbflTIS§l 1 0t:^»^{C± 
[0 13 8] SOMJA-1 3 

2 6 0ffiC0Kffl3A^K<^^>^x»JXU h-^XXr 
^©R**#tHH [Lubrlzol l 9 3 6 #f&»J ; 
if • Jl^/UvOP- 3-^1/— >a> (TheLub r i 
zol Corporation)] 33ckr58 ggCDMU 
>«cdB-&4&** 1 0 0t;K2&^jqf&T£c #V>T> 

»K«1 0 efC2fi?(W«»-r*. 4 OmmHg 

fcSMtME-UTfiae&l 1 0 *c lC±#£<tf * Z. t 

b) £LTttJrr*&#fc3BM§T**. 
[0 13 9] SS««A-1 4 

2 6 0*©BI«v>r:yt*U7S>OiHI«H [AMO 
CO R 9 2 5 0»WM ; 7An • 3 3 > (A 
moco Corporation)] *3j;t/8gBcoM 
'J>»wl^«$, 1 0 0 < cic2Pfmfti^-r^o 

8«o*;vhU>K*J:tf4aBo*«*lrab, 
■euTfefsfi'&to* 1 0 o*cjt$efc2«rrajni»t- 

4 OmmHg^^L-eLTtaS^rl 1 0ti:»>* 

m\z&^Ttf&b) tVTmmTz>r£#>izmm*v$>z>> 

[0 14 0] SBBWA-l 5 

2 6 0«OfiffflV>^5/k#U75>«)»««l [AMO 
CO 1 9 2 5 Oftmm ; TAn • >a> (A 

mo co Corporation)] :fccfct*8gBOjli 

u 1 0 o , c^2^rainii^-r^o 

8fffiE)MU>BCS«iR«tt!caHDU flTfg^ 
4ftO&ft£ 1 0 O^ClCS 5K2l$IWfiHrrs. 4 0mm 
HglcSfmL^LTMffi* 1 1 O^lCt^^^i^^li:^ 
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coi4i] mmwA- 1 6 

(a) 1, 0 0 038(0. 4 9 5^) ©aRU^fy^ 
> (Mn = 2 0 2 0 ; Mw= 6 0 4 9, W#tt*H»ffF 
S4 ( 2 3 4, 4 3 5§) *5 <fctf 1 1 5 1 ( 1 . 17^6 

C©B##rft 1 8 4t2K6liSmiinJlftU *G>|infc5 81 
(i. 2^;i/) ©jg*^x«affioTfc*jin-r*. 1 8 70 

4-1 8 9t:JC^^T, 3i»n<E>5 9BB (0. 8 3^) 
a>tt**4«rm^»T«Sar*. KiKfl'frtt£l 86- 

i 9 one 2 6^w^*^/t->?b^e,iiDSRrsc:t 

[0 14 2] (b) 579 (1. 3 8£S) CQf hr?X 

#U75>©iSflifi'&4fe&* 1, 0 6 7 BBCD&fa&itf 
8 9 31 (1. 3 8St) O (a) l:^««fc^l:i» 

-i4 5t(Dlsi:iJ$t^^ti:j;oT, 

[0 14 3] (c) 2 5 01© (b) KcfeW-ajzSKJg 

It, 3. 5lOh;Vh'J7^/-;k 8l©*^S6££tf 
3. 0l©*#&fi#tt&flWrt-* o £©B-&*f&10 30 

4 0mmHg©XaS4j8ft±Tft*fc3IViT** 
[0 14 4] 3Bfi«A- 1 7 

(c) nEU6m*m»&mm'*. 

[0 14 5] IQfifllA- 1 8 40 

mmMA- 1 6©fi^^n^ refill ii©s 
■Mbu>*mu o«cie«u p 

■ Ss^s^wctRftiu *^Tjg^Kf& i o o'dese 

[oi4 6] mnwA- 1 9 

mmwA- 1 8©^«&Ra[-r*^ ft«i/Pi s 6 ©tt 
[0147] mmwA -20 

(a) 1, 0 0 01 (0. 4 9 5tJW ©#»J-fy^f 50 
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> (Mn = 2 0 2 0; Mw=6 0 4 9, W#tt#H4*fF 
214, 2 3 4, 4 3 5^) &&Zfl 1 51 (1. 17t 

;w ©«s*vw>ffi©B'&«>«ri i o'CKira&rr** 

ZL<Dm&to&l 8 4CK6*minlRkU -e©WiC5 8«P 

(l. 2^;i0 ©Stffc;tfx&*w©TfcS«)nT*. 18 

4-1 8 9t;iC&V>T, il;&n©5 91 (0. 8 3^;W 

1 9 01Cfc2 6wmasR«/t— ^b^&HDlR a r«£:& 
fx;io a ^ 7 >m Wb»JT * 5 . 

[0148] (b) 18. 21(0. 4 3 3 ^M) Of 

7\/>tf0T$><Dmmm&®&, 3 9 2tspcoss?fi^^ 

#3 4 81 (0. 52SD © (a) \Z&tf Z> £ 5 \Zf® 

»i>fcs&u;\?m<DT*s)Vtem\zma\s* wi4 

[0 14 9] (c) 2 5 01© (b) 

81©WVHJ7\A-Jk 81©*^&:fccfctf3. 

fc2*MMP»bT, @#(D»»©t^T^»»t5, 4 
0 mmH g ©K£££f£#j_tT?»* lc3IV>T*£B££ 

u ^©RBH&Sri o ot:fc:{0o< o±#-r*. 

[0 15 0] ^JB0»IA-2 1 

(c) (OS^BMto^&ftHrr^. 
[0 15 1] 3d£#JA-2 2 
X1MA- 2 0 ©^JH£EfTr fc«b 1 1 1©H 
»ftU>MU>t©fttoOlc«fflU *©«g«, P 
»Ss&B^fcK«iiDU *v>TB£«&i o ot;K:3S 
\zi o ox;\zmf&-rz>£. &&b) <hbT&fflT£fca& 

[0 15 2] fUS0»A-2 3 
[0 15 3] ^SS0!jA-2 4 

(a) 1, 0 0 01 (0. 4 9 5€JW ©tflKV:/^- 

> (Mn = 2020 ; Mw= 6 0 4 9, HVRXBttfF 
§4, 2 3 4, 4 3 5^) *5<£tf 1 151(1. 17t 

iW ©**7W>BoH#*fti 1 o^fcinttrr*, 
coBMfcei 8 4C£6P»ninftU ^-©ftfllcssi 

(1. 2^e;u) <Dm%f?x&mm<Di : \zmito'rz>* is 

4-1 8 QTCKfcHT* iiiD©5 9B (0. 8 3^) 



—827— 



(24) 

45 

©**€4«nHj^^r«»rr*. Kfom&m*i 8 6- 

[0 15 4] (b) 3 3 4 SB (0. 5 2 3g) <D (a) 

s^wtai, 5 4 8m<Df&m*$£zf8. 6ec (o. 057 

33) o*U ^ U 112- 2 flBUHH (y* • y 
• #>/i~-) co^£-$7£, I5 0ti:2. 5P$ 

MiJU&rTSo #C^T, RJS^^ : £5^ra^^coT2 i0 

1 OTCfcftlJftU &^X2*>\Z3. 2M2 10t(:« 
&TSo S*«-&«&1 9 OTCfciftSlU flt8. 5 
g& (0. 2^g) COT" h^X^l/>^>^5 >CDjfi^CO 

2 0 5*C{clniJ»-rsi:ai^<koTX MJ *K>afu 

[0 15 5] (c) 3 0 Office (b) K*5ttScfc5l::7£ 

3. 5TOh;HU7y-;k 8 8B<£^&:fc<fci* 

3. O^CDTK^e^^jSr^-r^o £(A2g^£lO 

ot:tc2^ffl^^tT, ®&<Dttm<D-?'<T*mm? 

*. 4 0mmHg©«2SSS«±tf»*l:?I^T** 

So 

[0 15 6] *S6«A-2 5 
HSS^A-2 4©*JMRfrr**«, fctfUh^h»J7 30 
y~;V£ (c) ©R*iB-&«^&»»TS. 

[0 15 7] S1MA-2 6 

MM9A- 2 4 ©^n*jE«-r*a», r^rdv 1 1 fflcos 
a s 8 &g^i»fc8s;!niu ^:i^T?g^$ 1 0 otc^f) 

Cl Q Ot:fcinJIM-*fc, fi£#b) £UTffifflTSfc& 
[0 1 5 83 ^JS^A-2 7 

[o 1 5 93 mrnwA-2 8 

(a) 1, OOOgB (0. 4 9 5^W ©aKU-fV^ 
> (Mn = 2 0 2 0 ; Mw= 6 0 4 9, H*«*®#fF 
14, 2 3 4, 4 3 5^) 1 5» (1, 17^ 

;w ©**7i/OBofi$Mi 1 o^cicunfRf^ 

JlOSe-**! 8 4X:fc6WWJn«»b, *G>Klfc5 8« 

(l. 2*;^) o«*^fxsaffl©Tfc»an-r*. 18 
4-i8 9t:i:fe^ iianos 9SB <o. 8 3^) 
vmmz 4 »iHjw*T*arr*. EftB&fc& 1 8 6 - 

1 9 0t:iC2 6^fW^**/t->?b^e>lra^TSCi: 50 



!&R§¥4-34 2 7 94 

iaotxhU7tf>^tac 38Sttra±fc#u-f y:/ 

[0 1 6 03 (b) 3 2 2 5 SB (5. O^M) CO (a) 
lC^^<fcdJCi9«U&#'J<y^>«»3A^»T 
S^Wb*, 2 8 9SB (2. 0^S) 00^>*X'JX'J 
;M3<fcl*5 2 0 4S8<0«JftcD&&«&£, 225 — 2 

[0 16 13 (c) 3 0 Oggtf) (b) fc*»*J:3lC» 

3. 5«KcDh;VhUTy-;K 8«<D#tf*&«ktf3. 
0»O*^^I-&«|§MTS. £®fl-&4fte 1 0 0t 
lc2&$rain3&LT> HfroftrHco-r^T^Sftl-rSo 4 

0 mmH g (DX£&£fiK4fe±-C|fc* 

U 0 0*Cte*>o< D±#W-*. 

[0 16 2] §£&fc#JA-2 9 

(c) 0KJMM*&*Nrr«. 
[0 1 6 33 3 0 

mmmA-2 s o^n£Rtrrs#> rctdv 1 1 mozi 

!Ss&B-&ttfcjBlinu *ViTH6*fti 0 oickss 
ic l 0 O'CKjta&rT*^ /*#b) iLT*flrr*&» 

[oi6 4] mmmA-3 1 
toDl:7«oE«fcy> (P*o 5 ) fcttffl-r*. 

[0 16 5] HJS0UA- 3 2 

(a) 1,0 0 03? (0. 4 9 5*;W ©tfU-fyt/'T 1 
> (Mn = 2020 ; Mw= 6 0 4 9, H«tt*Bttft 
JS4, 2 3 4, 4 3 5*^) *5£<CM 1 5ffi (1. 17* 
)V) 0**7H>i0i6«Sl 1 O'CKflOftrT So 
^Oi&ftSl 8 4 < CtZ6^Winl»b, -eoWJC5 8fiB 

(1. 2*;v) <o*tt*#x**B©Tfc«anf 18 

4-18 9tm»T» 3iJnc0 5 9SB (0. 8 3 */M 

©**ft4»n^wr*3srr*. Kfem^m* i86- 

[0 16 6] (b) 3 2 2m (0. 5M5S) <D (a) \Z 

*W*±5K:ii«b&#u-f y^>«ft3A^«rs/ 

JMfcSJ, 6 8SB (2. 0^M) ©^>#IUXU h-* 
^ctt^5 0 8flB0iEtttiK>H'&lft£, 2 0 4-2 2 7^13 

s^rafini^TSo s«n#tt«i 6 2t:fc»aiL % *l 

T5. 3gB (0. 13^1) <Dy^b^^U>^>^^ 
>JB-&«StSUD-r 5o 16 2-163 
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icfciiijminiaftu sfctvci 3 o'Cfc^aiu -eura 

[0 16 7] (c) 3 5Offl0 (b) »C*«-*<fc^fcJ^ 

3. 5g|5©h^hU7^-;K 8^CD^>>K^<fcr^3. 
0^O*^£^%£^-r*o £(£*1^85£l 0 0*C 

0 mmH g ©Xffi££jS4trJiT?tfc* tC^I V>T*£R£S 

u f©mfia!Sioo , ci:ij)o<D±#n. 

[0 16 8] JHft«A-3 3 

% A-;ne (c) ©Kjsa-&«*^#i»-r*. 

[0 16 9] SOMJA-3 4 
^SSWA- 3 2 ©^JH&R«T*at, fefcl 1 1 gBOS 

1 Sb fc«jDU ftfri'Cfl'frKre 1 0 CCKSS 
(CI 0 0t:fcHnJfc-r*4:, rt»b) tLT«ffl«fc» 

[0 17 0] 5 

to0l:7«oaWfcU> (p 2 Ob) ^ffifflt-^o 

[0 17 1] HUfifllA-3 6 

(a) 5 1 08B (0. 2 8^E;l/) CDsRU-f V?r> (M 
n= 1 8 4 5 ; Mw= 5 3 2 5> ffl^ttXBttfflFfM, 

2 3 4, 4 3 5#) &&Xfi5 9 88 (Q. 5 9^;W 

Mi 9 o'C^BSMim&u fomc4 3« (0. 6 

<o«**x**aioTfcasan'r*, 190-19 

2 < CK;feV>T, MftlCDl lfflj (0. 1 6*;W <D&m& 
3 . 5 »IB^B-T«arr*. S*H-&«£ 19 0-19 
3t:(c 1 o«rras**/^-^U^^Jnf»f SiitiCck 

[0 17 2] (b) 3 3 4S (0. 5 2 SS> <D (a) 

S^^MfcJH, 5 4 8 8BcD8£ffi, 3 0 66 (0.'8 8Si) co 
1>&XV7>0 b— )V*&Zt8. 6SP (0. 0 0 5 7M5 
S) o#ijyj3-;n 1 2-2*HUfc*» • 
• *>/*--) <Dfi<&«£* 15 0^^2. 5i$fW 

fcoTiu*ku 1 o'cic^^fcs. 2f^nfm 

?Z>o SlKB^ttCl 9 0 , Cfc»aiU ftT8. 5 SB 
(0. 2Sfi) CO^h7X^U>^>^5XD-eniCffi 

3»t&2 o 5t:ic3nnadRu ^^^arat-^t, mm 



(25) !f$B§¥4-34 2 7 9 4 

[0 17 3] (c) 2 6 0ffi<D (b) |C*P«J:<3KK 
3. 5«<Z>h;VhUT\/— ;k 8«to**»feJ;tf3. 

offlo*^6«-&«fe*«-r*. i o o<c 

tC2^rWSD»bT> HfrCWOT^TSSWtS. 4 
0 mmH g CD^£££j£#j±T»* IC9IV^T*&»* 
U ^KISS:1 0 0 , C»o<0±#n, 

[0 17 4] ^dfc#JA-3 7 

(c) o>jK«n$tt^6*nrr«. 
[0 17 5] »A-3 8 
SOMA - 3 6 ©^JHSKftTsa*, TzfcV 1 lS&OS 

2 S8&H-&«fctRHnL, #v>Tfi^«£i o o*Cfc:3S 

(ci o ox;icaiMk'rft&, *»b) ^brffi^-rsfc^ 

20 [0 17 6] SIJS^IA-3 9 

*»#JA-3 8 0f«SK«T5^ fc^LPs SeCDft 

[0 17 7] *JMIA-4 0 

(a) 5 1 OgB (0. 2 8^) ©jRU-f V^> (M 
n = 1 8 4 5 ; Mw=5 3 2 5, ffiSttKBMWFSI 4 , 
2 3 4, 4 3 5*1) *5£t;5 9gR (0. 5 9«W 

*vk >M0>fl<Mfe£i i orfcjpjsft-rs, c^jg^ 

9 0t:fc71*IHlIPJ»U *©Mfc4 3« (0. 6 

^;i/) ©tt*;#*&«m<DTfc*irr*. 190-19 

30 2 < C(C:feV>T, ilJDOl lg& (0. 16€^) OJI^fc 

3 . 5 i*n#»i?TCArr«. 190-19 

[0178] (b) 10. 28B (0. 25^M>(D^b 

#'J7S>'®i8fflil^i^ 1 i-3ffolC«h«j;tfi 6 
1« (0: 2 5 SO o (a) -ic«(t«J:9lcHaiUfc 

Rt*. Rf&m&VoZi 5 0 < C(c2^ffi(c^oTial^ 

[0 17 9] (c) 1 2 5g&0) (b) \Z&\1Z£$\Z1& 
3. 5«©h;^>J77-;k 8»<3!)^^K^TCX3. 

o«o*^ cofi^Mioot: 

50 0 mmH g ©S2S^*iT»* lc3I^T*£B£* 
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u f©raia^ioo t ci:^<D±#t5 a mmu 

[0 18 0] ^£#JA-4 1 

(c) oEtt^ttfr&ttNt-ra. 
[0 18 1] mmwA-4 2 
3&KWA-4 OO^JISSSt^^ fctfll 18B<Z>H 

2 Ss &B-&WKS1JDU 1 0 CCtCSS 

[Q 1 8 2] 3 
**MA- 4 2 3t«l/PiSi©« 

[0 18 3] 4 

6 7. 9 8f$(D(D9'h7^U>^>?^><Di&®l±fc 

«j« & # u x^ > u 7 * ><Dm&%Kz>mmm 
o Rv^^fe^rr *# u -f v ?fi/>^6B*sn 

6. 1 4SBC0 1 0 0VM>h (Solvent) 

zmmvmm&i 00-10 sx;\z±9i{src&, 2. 0 

Al, #:V*T0. 9 2«OM^'J7^ [Cobr 
a t e r c TT- 10 0; PMCX^t^-fX 
• if)]/—*? (Specialties Group) > 
t/W*jma*f*!!;H M^WO. 7 8fficr>7K 

£8sjn-r*o ^r^s-g-^sr i o o — i o 5t:ic2i$m 

iO&U *OT4 0mmHg^C0^$:J[jDA^:^e>, & 
m&&*\Z 1 1 5 < C(C±#$i^^>, XMJyt!>^£9 
0#ffH, 1 2 01C/4 OmmHglCillUTUi^tT 

[0 18 4] HiJSflJA-4 5 

[0185] mmmA-46 

(a) 3 2 2Sffi(D^S£0UA--4 0 (a) \Z&WZ><ko\Z 
IBStbfe#U<V^>S«3A^»T->JPfl:ai, 6 8 

■O^iyXU I JM3<fctf5 0 8ffi<D&faCQB£- 

2 0 4-2 2 7 < C(:5OTMn e EJKB-&W 
S16 2'Cl:»aiU *LT5. 3g&<D5rh^X^U> 

fU>#iJ7^>^§»t^ P EJ&B-&4&1 6 2 

-i 6 3t:tc iwiwanjsu *wi 3 ccfcwsiu 



(26) *£&i¥4 - 3 4 2 7 9 4 

[0 18 6] (b) 2 7 535(0 (a) \Z&V} * & 5 \ZJ& 
gLVtt!kf&®l<omm* 8»OIU>i, 3. 5 8P0D h^V 

HUT!/-*, 8«0*9W<fctf3. 0«O*^&iB 
&<»SMt5, l o oti:2WML 

T> @*CDftKO-r^TS«#-r«o 4 0mmHg(DSt 

1 0 0t;Ktf>o< D±#TS. BHttimSfefimj&ft 

b) ti/T«ffi-r*fc«>fcaaaT*s. 
[oi8 7] saswA-4 7 
*««a- i - a- 8 o^nH*K«-rs^ 

[0 18 8] *SWA-4 8 
5MM»A- 1 —A- 5*5£tfA- 1 0~A- 1 bO^m 

*Rm**tfi* ftt£v&®&\z&^T-&ry&<Dttt> k> \z 

[0 18 9] ^JfiWA-4 9 

(a) 12 0«©»1, 3 0 0®ft¥*9#?B**L*- 

ut&j2. 8as%cDS[*&-&^r-r^*6ft;#u-f 

1/>II, 2 1. 7^CD^>^X^l/>^\^it5 >&£tf 

5. 6«0E>lKK^hU9A*«irr«. EJfeB-&«£*5 

2 0 5rfcJn»u ^UTJioM«lc:^5^rajfe^'r 

^**r^c , Eisa^tt* 6 o $gcos^i£?fi^<fctx^^^ 

<0^>^X^U>^*-tf-^ £0>Bfi4b£ 

isajtaTi: 1 2 oicjcjiij^-rs^tJCcfc^T, ^ 

1. 0~1. 5ll%a)^I$ftS, 

[0 19 0] (b) 8 Office (a) 
l//S:»«iSJUfcS**dc*> 2 0»O10 0VM>h 

(Solvent) W^MKttttfGM. 2. 1 SB COM 
40 4. 6«<B#*»fe«fctfl. 5ff<Z>*«>&a£' 

ttftTMt?*. STUB'S-** 1 0 0-1 0 51CK2I$ 
mADStftLx. *lr^4 0mmHg^<Oft££in*fc**Si& 
K&l 1 5X;\Z»*\Z±fl-t<MZ>. XhUyK>y«9 
0#BH, 1 2 Ot/4 0mmHgl:aai/Tl*5tT 

[0 19 1] (c) 2«BO»*«Ji**^K&«»U«: 
50 «t6 9 01Cfcaoll!kUfc (a) fc*W-*.fc5fciML&8 



—830— 



51 

fi-&i&©ffl«£i 5 owzmtuv. j tvx^<Dum^4 

0 y;^> h (Solvent) *tt«»«;»»SW«3 

5 «©1«L> 4f SS^ftS 1 

OO-lOStl^raHtliU *W4 0mmHg^ 

5, XhU5/t!>^9 0m 12 0'C/4 0mmH 
[0 19 2] ®6^JA-5 0 

(a) 2 2 0 |fltf)n -/:=:;!✓ :7x/—;U&£tf4 6 5 SB 

&&}*8 ortciim&u ^itu 2 8&od3 7%co*;v 
Timers* ^rs^dcw*s«i 6-2 o%<d^*^ 

[0 19 3] (b) 2 0 2^(D^U>-m^U^> 

mmm (6oo-7oo©«i©s?^fi^» 

1 : 1 <Z5X^U>»^*^K ^RW^iHtSft 
£) , 2 0 2. 5fR<D*p*7 : *s)V7S>&J:lt4 7 2 
6^(7)10 0° FT15 0SUS(^>*!iS$ft59 5VI 

^fWJU^-r^o ^CDjg'&«J^, 8 5gB<7> (a) t£*>tt£ 

*o tf§I^»S2 10-2 3 0t:fC6WrlBjtof»U 

[0 19 4] (c) 2 0 0gB<D (b) K*5tt£<fc5K:£ 

rtLfciasttas5<z)#uv— ^j;tf5 o«oi oov^ 

(Solvent) >t>tt«aUKtt«S««k:Mf| 
"T^o 1 0 0-10 5tC±#b 

5. 7 4. 0SOIU>B. &<ktf 

2. offlo*ft«anTs. £f§li^l0 0-10 
5*Cfc2«fliBaDJBH/, *V^4 0mmHg'\©KSSjD 

tf>^£9 0#ffi. 1 2 Or/4 0mmHg£S«LT 

[0 19 5] *45J:^3&<tt>iaiO*-llP*»«Ht 
±£> (i i) *5<fctf Oil) *>&U>»ft;feJ;tf2fttf 



(27) #W4-342 7 94 

< tt> i«©*-au*»«Ht*«u Mk^^^t; ( i 

i i) ^<tt>lf^Sft^t, *#CD'J>* 

^ftummmz. a^r* £ -co^ft 

v-*5£tf MJxx^;P (09*fcE, hUkHDM 
fc?;p*x:7x-K >>t hd#*i;mi*x7x- 

<z>g£-«3) , *x*>&oxx^;p ( r»u , pr 

(O) (OR) *, *5<fctf T^2J % R 3 P (O) (O 

R) com#) % frxyj >Kcoxx^;k /ftx^xji/A 

7-fK (flAtf, RP (O) Ch^R 2 AP (O) 
CI), AD*X7 Y<i h <«;Ui* (RO) PC la 
it? *3£tf (RO) jCD, AD^X^x-h (A)***, 
ROP (O) C 1 t&±Zf (RO) 2 P (O) CI) , S 
3 tf D3j^X7x- hXXf^ (W^Lft (RO) 2 P 
(O) -O-P (O) (OR) 2) , *cfc«S9SE©*« 

&, An*X7-f>AMH («Atf, bHo*;nf;p 
^X^7Xfh7A7< H> 5>kFn#^K/M*x*9 

?A5-f B , WtfAD*X7>f> ft;/ND*X7 

^>*j;^ad*x7-{» \t, &m*jm-c»z>&, 

(a) SIStK, (b) HiSOiOftffll: 

(c) KOH€DffiffltC<fcD^< t*> lt3<DpH7~ 1 

tic* t^sa^. Eznaw, noaatffr&Wi 
*»w<oswiic*^r«ffl-r* u >mt#im<Dwmz 
&Kz>mm\zm^-c&z>o frte*>a>mm*?nmv>ib& 
®<Di&*ttm\z mrzycmv ^ \z&&?z> — mm. m 

Atf, 3V9*y7 (Kosolapoff) , W«U 
>fbp^f ( Organo phosphorus C om 
pounds ) , i^3> • U— • 7>H ■ "&>X ■ 
-f >3-#^f7H (John Wiely & S 
ons, Inc.), 1950 0fc<fctf^O+K:3lffl£ 
50 n^W«-rs##XK) > A>. ^x-flf- (Van 
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W a z e r ) , U >43<fct/^coJfr&®? ( Pho spho 
rus and Its Compounds ) > *f > 

y F (Interscience Pub 1 isher 
s , Inc.), Vol. I: (C h e m i s t r 

y) (^ckr/^<o*jcgiffl$nfcH«*r^##xso , 

*5<fctf#>?#5^r v9 (Vo j vod i c) S, Arc 
h. Belg, Med. Soc. Hyg. Med. Tr 
av. Med. Leg. Suppl. (Proc. — W 
or Id Congr. TNew Compd. Bio 10 
1. Chem, War f. :Tox Eval. J , 1 
st, 198 4), pp. 49-52 0 ft&V^fc-M 

[0 19 6] ^ki:*i;t, «Stt^*©iijn<3!>jig«* 

»»1 2-2 4«ODt*«^ft*-r*«B»l. SB 2*5 

£tf?S3 7;^;i/7^>T&0, fWrotHa^ 
)v*jvm\z&mzj&vx 1 *fctt2«±©X"f-;i*§ 

[0 19 7] ^O^D^X^S6«U^Vi|a»S»I#JJC^ 
T*«IB*-r*^>!/hUT!/-;k (C 

[0 19 8] HRr<z)anJ»xs*fc«JH*<oJnill»xett, 
1 1 aK±©as^*»>*ft'&tt<oia*^fo-a: 

1^4 0-^2 0 O^OlBHrtfcAST**^. 

©j»ibmu n«ic, east* a#»i 
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$?£b<te, »1 0 0-»l 4 0 < C<DfiKJC* 
fiPS L < ft, 1 &ft\t 2 K±«)lioJftXStt#R»J©fa* 

[0 19 9] Z.<D7n±X\z&^T&m?Z>V >4t&«l 

t HD+^O l^SfcD* #!J0. 0 0 1^-0. 
9 9 9^;)/(£>*gHT&9, -t<0#»*Ttt*l»0**flS 

Kr^Tffico d co J: 5 ttJ»fP^3^» fc»«#JK ens co*& 
fls-&«f- - 1 1 «JK±«>«I«U 

=F*»f«B« 1 a^fcte 1 aj^_bco*-in*^tt^r«8 

cd*£K*3V>t, *«ftil»xao»*«ktf/*fctt«ltc 
jsarr *ltmn a* sfcttiwic, ira 

[02003 u >fcd«®an**H!P 

WU AlMXSofliaonKliK* (*f*b<«MJ£TlC) 

e<z>*3taOfcB56-ra. aD*ksnT^sffl-&«oi 51 

*lDJRSnTVi<5«'&«irO»l 0-H&5 oaa%o«gK 

[0201] u >wt{k<D»mz&\,>Tmm-r*7k-m* 
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tt^^i^^ru-ebrft^-r^o Bfr'fcsic*^ 

U *L,T»«HP*»«R*a*»K:B!r. ****** 10 

[0 2 0 2] HDfc*fc4lV>Tto*^*3a8T*fc 
S. fit, fc:43«fc0K^JBE2m, tflxJ^ JD;K##£: 20 

[0 2 0 3] **na#tt*fctt«(D3«S^»«8, b*. 

[0 2 0 4] an*##0>J*fm, Bf*«)*fr<0»*fctt 

+fc#ttr**«U>fc^©4>fc<ifel 0%, ff* 
K^M<t'b5 0^ **>#i;l,<tt7 536^J0* 
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[0 2 0 51 ±l:»JlUJ;5l:, U>Bfctt*tf*ffc 

[0 2 0 6] iKSlCJBUT, 
S NaOH, KOH, jKBter^-tfAft 

[0207] *»b> ft»*r*i*, -«#ibs& 

ttl«H±co*«y>flS'&«, «Atf, M'J>« <H 3 
P0 3 , WMcraHi (HPOs) ^urwictt* 

3PO4, i*fctt*;vhu>BtPf^) , /w*u>« 

(H4P2O6) , *9*)>m (HPOs) > kfDU>l 
(H. P2O7) , ;W#IU>i (H3PO2, BSlcte* 

x7>f>Ktff« , KDiu>i (h 4 p 2 o 6 , mz 
\ttu&^>mhn&) , ^X7^txs (h 3 p 

O) , HJ#UU>B (H5P3O10) > fh7#UU> 

R (HeP^Oia) , hU>^U>» (H3P3O,) , H 
•fc»J>, B*fcU>\ HBfcU 

X*D^b^:**>& (H3PS4) , #X*D*y^:t 
>K (HsPOsS) , 3^X^D^t>B (HjPOaS 
2) , 3jNX^DhU^>Sl (H3POS3) > 

h\ «J:ffHSKfiSU> (PzSs, P» IcteP* S i0 tPf 

BK±©*-m*4M!Wt»BU >^-&fecDffiffltcJ:0, 
«#tt'J >Bfc**tf*9*flSfl«B©+lCU >cD^-tt 
«©*3fc<i:tl0X (^b<^M<tfe5 0% 
**WJ:D»*l/<B^*<*!:«>7 5%) fe«|»t6ft 

Ttf^b) »^U<«, ^<tt>3,000 
P pm (&*)ft&V<\*'Pte< <ht>5, OOOppm, 
it)^L/<(m<i:t)7 ( 0 0 0 ppm) ©U>* 
«ktM>fc<fcfcl, 5 0 0 ppm UD^KW 
<<ht>2 ( 5 0 0 ppm, g^ff^b<«4>^<<fct>3, 
5 0 0 p pm) <D#->*£^*T*. 
[0 2 0 8] ±0 (i 1) ^.J:^ (ill) ^6®*58 

>Bib*J:tf*«>BflsiMIBM©BBft* ^©SWtBK:* 
[0 2 0 9] ^Jfi^ifB- 1 
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2 6 0WffiX^i/W5 \*ER7fi$ftWffl [H i TE 

C R 6 4 A^mM ; x^;i/ ^hoi/W • TtVtV 
• >n — # W— H (EthlPetroleu 
m Additives, Inc.) ; X^ 1 ;^ • ^ h □ 
V*?h> • T^^^-^y ■ U5fyH (E t h 1 Pet 
roleum Additives, Ltd.), 10 
08BcDV;V^>h ol— b?)l> (Solvent N 
e u t r a 1) flFHtttt<Z>«9tf!k 8fOI»J>ft 2 
6«Bo^^;i^***X7r-f K 3. 5gBcoh;uhU 

[o 2 1 o] 

^»-f == KOR^iMBfflOtt 1,10 0 OltTO&TS 

o □ A^ss©TO^)»ii«a i . 2 

[0 2 11] ^ifi^|B-3 
-»>f ^ H<Z)R^»ttffltt 2 , 10 0 ©ft^^HI 
CO 2 1 2] lfeffiflJB-4 

Xy h#'J75>fiD»«)» [AMOCO 8 9 2 5 0 30 
SO ; 7^3 • 3^k— > (Amo c o Corp 
oration)] £ffifflf*o fiffiSNH;:* 

n^Amo c o 9 2 5 oftwm\***m<b&wtM-vto* 

C £ l£ <fc o T SCimS. 
CO 2 1 3] ^SSWB-5 

^ K<DRT^HR»J<0ffcb V \Z, ^L^IO^> 

^xyxy h-;i/©3A^tiXT;vaoiBfflK^t» 

«a[Lubrizol»93 6#«#J ; If • ;l/^U 
Jl/ • n-jtf > (The Lubrizol C 

orporat ion) &ffiJB"r*. ^JgfllB - 4 <£>J§ 
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C0 2 14] ftttMB-6 
2£«B«B- 1 GD^MftSflrrd^ fc«L16«©h»J 

CO 2 1 5] 

-f hSH. 3fficDO-X^;i/-0, O-l, 2-X^ 

CO 2 1 6] fHJSfllB-8 
*JS«B-l-B-7©^)B«E«-r*^ fe«UJKk» 

[02 17] tHJ&#fB-9 

1 2, 0 0 0«©fB«*^*fc#*#J [H i TEC 8 6 
4 8»«JfO ; X^JV • ^NnWA • T^Jr-i?"! 
>u—$V— : ry H (E t h 1 Petroleum 
Additives, Inc.) ; X^JP • ^ h n 

A • 7fYr^ y • U5fy H (E t h 1 Petro 
leum Additives, Ltd. ) 43<fctf9 0 
^<£>*:fc£tf 5 8 49(Oh'J7i-JM^>^D7'f 

hos^ws* 100-11 octceKniupinu *<z> 

0mmHg©<CSS»^Jc:ilIIx.T*&l»*U CttKJ: 

fc»lC, 1 0 0SBCDV;i/^>h • -a- h?)l (Sol 
vent Neutral) afcffl*SHinLT, 
HffiSSO 8 0 XfiDjtfKSSrtfS. 
[0 2 18] IQSWB- 1 0 

2 6 OfltoHfflX*^-* 5 F#*KM [H 1 TEC 1 6 
4 8£HK#J ; JL^JV - ^hoWA • 7rV5V ^- -f 
>n — aRW— T-y H (E t h 1 Petrole um 
Additives, Inc.) ;X^-^hnU^ 
A • f^^'U5fyH (Ethl Petro 
leum Additives, Ltd. ), 3g?<£> 

1 3«OhiJ^MX7x- h^J:^4S8coagu 
>S6<D*g-&$i£, 1 0 ot:ic2B#^jn^-r^p £cd£j£ 

8«CE>^hU>M»J:tf4«MD3fc*WiiiU 
bT±f-5H^»*l 0 0tlcS6lC2W|IIBn»-r*. 
4 0mmHgO*ffl*JlO*fclin^ ^bTISSl 1 

[0 2 19] *JS«B-1 1 

2 6 0WfflX^5/^5 F*HR*J [H 1 TEC 1 6 

4 8»*#J ; x^> - ^hnm • y^>c^^y^ 

apW— fy H (E t h 1 Petrole um 
Additives, Inc.) ; X3^V -^hDl/^ 
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A • 7r^f^- U5f7 HCEthl Petro 
leum Additives, Ltd.)], 8g?£> 

-f h^J:t^6gBC0^^ft;T>^^.^^ (3N) 

jSK^Rrfcsaniu *L,r«-&«©iafli&i o one 3 

&(C2WnAJf-r«. 4 OmmHg fcftl 
[0 2 2 0] ^JfefllB- 1 2 

2 6 0«OiSfflriA^K<z>^>*xUXU I — JUXr 
*©R**4MMI [Lubrlzol' 9 3 6£MltiH : 
If • ;i/^U • 3-#l/-y 3 > (TheLubr i 
zol Corporation)], 6 8B<£>tK, *3<£ 

0 otic 2 mmmf&-tz> a z.<D±&mz. sm^^b 

1 o o , Cfc:$6^2^^ja^t-^o ^oi'&t 
£^*-ei o 0 < C^^Tl^rfflX^^-lf>^-r^« 
4 0mmHg©SS§^O»l:Mf iTiSSl 10 

[0 2 2 1] SiJgtflB- 1 3 

2 6 0gg(D^n7N^^o^>^XUXU I — ^XXr 

[Lubrizol' 9 3 6*MR« ; 
If ■ ;U^Ul/;U - n-tfl/— > 3 > (TheLubr i 
zol Corporation)] S^(D^)Vh l J > 

6 i o ot:{c2^w5n^*r 
smzmmv, ^vxm^<du&^i o otc^^i: 

1 3 Qt;iC**fcJb#3i**. 3rrs*5S?& 
ttttft/fttttt. *HB©SBIlC*^T«»b) tbt« 

[0 2 2 2] ^JS^B-14 

2 6 0»OBffl7>Zy fc#U75><B*r«33 [AMO 
CO 1 9 2 5 Oftmm ; • 3— tf > (A 

mo co Corporation)], 8SB<£>*33ci; 
153 5 ggCO 7 h 
1 0 0t:fc2ll#WMWN&. £(D±£fc<»lC, 

* 1 0 0^K3SK2B#JSJlni&*r£. 4 0mmHgO^ 

e LTiiae*i 3 ox:\z»*\z±&z 

[0 2 2 3] SSSMflB- 1 5 
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2 6 0«©f»fflv>xy t#UT5>©»«JH [AMO 
CO' 9 2 5 0#&SJ I • 3 ^3> (A 

moco Corporation)] &£.Zfi8&<DM 
U>«<Dfi'&tt*. 10 0tl:2^BMt^ 
T, 8£&CD^:y 7x^X7x- K 4ti&G>WV >WL 

-&*©fi«S 1 0 01Ste3Sfc2ISM«J9-r*. 40m 
£. 

[0 2 2 4] IHJS0JB-1 6 

(a) 1, 0 0 0«(0. 4 9 5^) ©#U-fV^f 
> (Mn = 2020 ; Mw= 6 0 4 9, Wff«#B«ffF 
K§4, 2 3 4, 4 3 5^) 1 5«JI (1. 17^ 

M coss* l l oiCKaqSIM-*. 
^©B6»S1 8 4 < CfC6^Wlm^b, *<DR|K5 8flB 
(l. ©iftSi«x$*MCDTfcjRJni-So 18 

a? 4-1 8 9*C^^^T, jiJncrj>5 9«5 (0. 8 3^) 

[0 2 2 5] (b) 57g& (1. 3 8^1) CO^b^X 

#'J75>(DSffll^ 1, 0 6 7M<D&m&£Zt 
8 9 3SS (1. 38^1) <D (a) \Z$5\f2><ko\zmm 

\sitm&3;\#m<DTi'MKm\zmtoi', ^tvm 1 4 0 
30 -lisw&mizmft'fzziiiz&vT. m&m*m 
ss-r*. frfom^vn* 3&rm\ziDfc^x 1 5 5 

[0 2 2 6] (c) 2 5 0g&<£> (b) \Z&V}Z>£o\ZM 
WDD^X7x-K 5BB<Z>U>-K, 3. 5SS<7)h 

^7 «j£»j$T5. ccojg^ft^ 1 0 0 < ctc2Nrn»n]nL 

T, &ft<Dm%<D~r'<T&mte-?Z>o 4 0mmHgOl 

b) titein^«i)i:ii^5o 

[0 2 2 7] §HJ£01B- 1 7 

y-;U£ (c) <DK*ffl£«W>£t*»rr^ 
[0 2 2 8] SBMB'-l 8 

50 nmmB- 1 6<D^m&&&Tz>&* tttzwmw? 
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[0 2 2 9] 9 

DD^x7x-h^i lgBco^e/- 2 -iry^JV^DVY 

[0 2 3 0] *l»»B-2 0 

(a) 1, 0 0 0gR(0. 4 9 5^1/) ^U-fV^r 10 
> (Mn=2 0 2 0; Mw= 6 0 4 9, plO*te*®#ff 
H4, 2 3 4, 4 3 5* *J:tfll5«(l. 17^ 

M Oi*vl/^>»Ol§»*l 1 ortcMift-r*. 

COB&ftftl 8 4t:fc6«rlUiai»U *©|IBfc5 8« 

(i. 2^)V) (B&*#;*£*ffl®TfcSart-*. 18 

4-1 8 91Cte*^T, &M<D5 9ffl (0. 8 3^) 
©JW*4W*ltT«airr«. H*B^«fel 8 6- 
1 9 one 2 6«rWS*«r^-^L^6JnSlft*r^ra: 

[0 2 3 1] (b) 18. 2m (0. 4 3 3^g)CD^ 

h ^ x w > ^ > * ^ ><z> ifitej co^cDm^ £ ^r-r x 

f^>#'J75>0iSffiI&«^ 3 9 2SB<Dfi£?ffi^J; 
t*3 4 8gB (0. 5 2^1) © (a) ld*5tt£<fc 5 £M 

So *V>T?, S*fi-&4*F&1. 8Wl:^otl 5 0 

[0 2 3 2] (c) 2 5 0SBCD (b) \Z&V Z £5 \Z» 
«bfc#U^V^T-;PX^'>W^H, 1 8g?C07x 

<DM&®& 1 0 O'CtCS^ffljDiaUT, HftOWWCDT 
^TSrSflTTSo 4 0mmHg©S5&^!ft±T^ 
fc3[V>T*£l*£U 3 ox:\z®>o< 0 

[0 2 3 33 ^JSWB-2 1 

V-Jl* (c) OKKB*«rt»6#»-r«, 
[0 2 3 4] $mmB-2 2 

[0 2 3 5] mmWB-2 3 50 
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mmmB - 2 2 o^jh^rst^^ fcsi7x-^ 

^fMX7x- b£3 6^4-^^^;l/-T^/ V 
^LT (c) JC*ViTftIJ»UfcS^«r*3l«IH**TX 
[0 2 3 6] ^S£#JB- 2 4 

(a) 1, 0 0 065(0. 4 9 5^1/) 0#U>fV^ 
> (Mn = 2020 ; Mw= 6 0 4 9 > PaSttJfcBWrfP 
14, 2 3 4, 4 3 5* *5<*;t/ 1 1 5 SB ( 1 . 17^E 

M o»*TW>«o«^«fei i onejoat-r*. 

COS^fe^l 8 4 < C(C6KrWiP^b, -e(DM(C5 8ag 

(l. 2^M ©*|[*«fx**W(3!>Tfc*jni-r*. 18 

4-1 8 9t:{C^ViT, iiimC0 5 9S5 (0. 8 3^) 
<D***4 WIRl^»T»SirrS. EJ«g^>£ 18 6- 

1 9 ot;^ 6«pma*€A— ^i/^&mifik-r-sjit 

[0 2 3 7] (b) 3 3 4S& (0. 5 2^1) <D (a) 

\z&v2><ko\zmmi>ft#V'>{v7T>w&^/\#my 

^MkM. 5 4 8a8C0fi£ffl^cfc(^8. 6g& (0. 05 7 
M*S) ©*U^Ja-;Hl2-2»ftft«l 

) 0>ii<&«r£, i50ti:2. 5B# 
WMt^o #V>T> SJKS-&*&5«rffl^t)/!:oT2 
lOtMSU #^T£&1C3. 2W2 10tl:§ 
JTTSo K*ffl-&*S*1 9 OTCfciMSU f l/T 8 . 5 

SB (o. 2^S) (D^- h^x-T-uy^y? ^><D&m<D 

2 0 5 < CfCiD^-r^^it- < fcoTXhU^bf>^b> # 

[0 2 3 8] (c) 3 0 0§ff£> (b) \Z&tfZ>£$\zm 
*l/ft#U<V?f^>^5 h\ 3 7gB(DtfX 

(2 -X^l/^v^) ^^77-f K 3. 595CO 
h;UHJ7y-;k 8«C0*^K*J;tX8lB<Z)*^SiB 
^«*»«T*. C0>a*4fe*l 0 0t:JC2P#WJDS»L 
T, HttOtWtfV^T&SSflrf" 5, 4OmmHg0S 

1 3 0 , Cfc«)o< DJb#T^o »Wfc^£fcKM^«J 

b) iUTttfflTfc&fcfcHST**. 
[0 2 3 9] 5 
mB4*B-2 4 0¥MCECT&«s. mNPhU7 
y-;us (c) <DRjsSjg^«j^e»»-r^o 

[0 2 4 0] mMtftB-2 6 
*««B-2 4<D^JH£E*T*J&*, )tfc*L2 6iOi; 

So 
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[0 24 1] 7 
«««B-2 6 0fISS«n^ fc*:btfX (2- 

[0 2 4 2] 8 

(a) 1, 0 0 01 (0. 4 9 5W CO^U-TV^ 

> (Mn = 2 0 2 0; Mw= 6 0 4 9, M#tt*®»W 
14, 2 3 4, 4 3 5^) 1 1 5 ( 1 . 17^ 

;w ©*#vi/>f >mv>m&m* 1 1 oTCKaniRT*. 
(i. 2*;» o**#x€affl©Tfc«an-r*. is 

4-1 8 9tJfc*V*T\ fem<D5 9ffi (0. 8 3^) 

[0243] (b) 32258M5. 0 S» CO (a) 
>-;WfcSK 2 8 9S5 (2. 0^S) OfiD^>^X»JXU 

1 — ;^tf5 2 0 4«o)l;ffl©i^fcs, 225-2 a? 
3 5t{:5. 5&$fWUfl$nr£o KJKK£tt£KH'T* 

[0 2 4 4] (c) 3 0 0g&<2 (b) \Z&WZ>&o\ZM 
□ □*X7i-K 3. 5ggCDh;i/hUTV-;K 8g& 

4 0mmHgOKS*&Mll±T^l:3l 
V>T*£»£U -*-0>|yjfi«£l 0 0'CiC«>'3< 0±# 30 

[0 2 4 5] Sli£flIB-2 9 
XltMB-2 8 fcfib^hU7 

(c) <DKfemis®fr*>mm-z>o 
[0246] 0 

i^^nD^XVx-h^J:^4g6^ffiU>K$:> ? yf 1 ;V 

[0 2 4 7] *««B-3 1 
HSfiWB-2 6 o¥JH£KfK?&3P, ItlZ^yrt^M 
DCI^X^x-hSrl 0ffiO>?^;V7K^^X^T'1' h 
£1 0«KO^y^7tC5R^X^r^ b*5<fctf 5 8B(D»J> 

[0 2 4 8] ^ffiMB-3 2 

(a) 1, 0 0 0SB (0. 4 9 5^10 CD^U-fV^T" 

> (Mn = 2020 ; Mw= 6 0 4 9, m^ttKBttVlF 50 
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$$4, 2 3 4, 4 3 5*t) :fccfctf 1 1 5g& (1. 17^ 
M ©«*7W>«OfiMl*l 1 O'CfCjn^T^o 

z<Dm£tVo*i S4x:\z6mmin\i&i,. urates 8 as 

(1. 2^) 0***X**BC!>Tfcj8»rt-S. 18 
4-1 8 9t:K::fcV>T, iiflOtf) 5 9SB (0. 8 3^) 

<Di&m& 4mm ftiixmmrz>. rkmwh^i 8 6- 

19 0^:2 6l$m&m&rt—i?Lte1fiP>Mm?Z>Z£ 

[0 24 9] (b) 3 2 2SP (0. 5 ^S) <D (a) tC 
;Wfc#J, 6 8 SB (2. 0^S) ^^xuxUMP 

^it;5 0 8 8PcDfig?fi(7)rl^^ 2 0 4-2 2 71Ctr 
5^WJDfft-r^c 1 6 21CK:?MJIU ^b 

T5. 3 SB (0. 13^1) CD^r h^X^I/>^>^ 

UT5>fi^»&89nrr*- KJfcK-&«J 1 6 2-16 3 
( ClCll$fflta&U ^Tl 3 0*C(C»aJU ^Ltl 

area*. 

[0 2 5 0] (c) 3 5 0g&£> (b) \Z&tfZ>£v\ZM 
**X:7 7-f K 3. 5 «© HJ 7V— ;K 8B&CD 

fe£i o ox;K2i$ffiijn&bT, BfroftJKDf^T* 

m&TZ* 4 0 mmH g <DM&&£.tiL®±X&* \Z3\^ 
T#«»*U ^-CDWMS^I 0 0 < ClCtO>o< 0-h#-T 

[0251] nmmB-3 3 

(c) OKJMdttflt&ttHrrs. 
[0 2 52] ^*S0HB-34 
H^JB-3 2<D^*Kfr$-Z>&, ftrzl-2 0t$<Di? 
X^JV^ DD^X7i-h £ ^X^WsftX 77< b £>ft 

[0 2 5 3] HJS0UB- 3 5 
HSS09B - 3 4 CD^Mg^S^T^^ fc*£b>?X3MMc 

^^x^r-r Nof^boic 1 2a6ox5 l ;u^^i^>^ 

SSSSWB-3 6 
(a) 510SS (0. 2 8^e;p) 0*U<y^r> (M 
n = 1 8 4 5 ; Mw= 5 3 2 5, M#te#a4$i?Sg4, 
2 3 4, 4 3 5-^) *5<i:tf5 9SB (0. 5 9t;» ©* 
*^W>S££>7S^J£ 1 1 OtCM^TS. 
fe£l 9 0 < ClC7^WUn^b, *0>MK4 3« (0. 6 

*m <Dft&xx&mm<Di : \zmm~rz><, 190-19 
2*c^^v>t, jiflncoi 1m (0. 1 6^e;v) 
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3 . 5 B#mrtU*TSBftrrs. KfeMti®* 19 0-19 

CO 2 5 43 (b) 3 3 4 SB (0. 5 2 ^S) (a) 

zsJVftM* 5 4 8S0tt^ 3095(0. 8 8^1) CO 
WXiJXUh-^6±tf8. 6S5 (0. 0 0 5 7S 
S) 0*yyij3-;H12-2jWWBB (^"JrS 

• #>ax— ) <z>i&&«n£, i5 0t:ic2. 5&#m i<? 

fc^TMfcU *^'C2l0 , Cl:$6l:3. 2mHtttt 
T^o E£S-&^£ 1 9 OTCfcftSIU ^LT8. 5g& 
(0. 2^S) O^h^X^W>^s>^^>C0^ntC3fi 

[0 2 5 5] (c) 2 6 08S© (b) lc«tt«J:9IC» a? 
PP^X7i-K 3. 5SSOh;^hUTy-;K 88B 

4 0 mmH g (P*£££j£4&±T#>ir 

v>t#*»£u -ecowms^i o oti:»o< o±# 

CO 2 5 6] H5S0UB-3 7 30 
*lWB-3 6fl)¥IftK|[tW, fcfc'LHI/MJ7 
V-** (c) 05£H^fr&»IOT«. 

CO 2 5 7] SHBWB- 3 8 
*J6«B-3 eo^JBSEtt-r*^ ^cl2 3 8BCD^ 

CO 2 5 8] SQMflB-3 9 
HJfiWB-3 8 a>¥JH*Efrr«#<, fcfilxf;^^ 
DD$X7i- h£3 0figcD^y^5 1 ;P- : e/-2-x 40 

0 

(a) 5 1 0g& (0. 2 8*;W ©#U^fV^5r> (M 
n = 1 8 4 5 ; Mw= 5 3 2 5, M#«*H#ff»4, 
2 3 4, 4 3 5*W 5 9 88 (0. 5 9^W (DM 

*VW 1 1 O'CfCiJOl^-rS. 

«&£1 9 01CK:7WnBiP»U WfflK4 3S (0. 6 

<D&#xx&&m<DT\zmin?z. 1 9 o~i 9 
2 < c^*5^t, mMoi i« (o. 1 e^M <D&m& 
3 . 5 wrw^wrasaDr <&. Rfm&m* 190-19 50 
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3 «C »c 1 0 WHB»*/t— btt)W61IOJI»-r* ££fccfc 

C0 2 5 9] (b) 10. 28? (0. 25^S)cD^h 
^X^^>^>^^>«>iS(El^:*»J«^Wr*X^U> 
*U75>©fflfflS^»^ 1 1 3«©«»*J:tf 1 6 
1« (0. 2 5§i) CD (a) lc^t*J:5fcH«Uft: 
^u^y^>B*3A^S7^fl:JW^SJnb, ^ 
mi 3 BrKofiK^nj^-rsni^oT, 

CO 2 6 0] (c) 1 2 5»o (b) lc«(t%J:dlc« 
*l/fcR^*»«MH*d6»©»«, 9SBcD^e/^>^ 
**yx-h:fc<k<C*48B(Dffiy >R, 3. 58Boh;Ph 
uyy-;k 8«®*»>i»*<fctK6«©*^6fi-&«ift 
Mt^c ^<ob-&«&i 0 orf£2i$ffi*ra£SUT, a 

d^±T**fc§iv>T*&»*u *<Dmm&& 1 0 0 

Tmm-rzfttbizmm-e&z. 
co 2 6 i] nmmB-4 1 

V-)V* (c) <dejsb-&<iw» 

CO 2 6 2] §fyS0JB-4 2 

mmwB-4 o©*jB*Eirra*«, fc«Li4»«oy 

CO 2 6 3] ^JS«B-4 3 

somjb- 4 2^11 tsarr***. retch*/**? 
x— h<Dttfc>Dtci 7fficD^Ey ^xx;i/v : ^>>?;i/3}s^ 

7x-h$ffiffit5. 
CO 2 64] t£5S#lB-44 

6 7. 9 8lf5^)CO^h^X^U>^>^^>COj£^«: 
fcA^IBfe^'J-f y^u>x^-»-r 5 H (ft 9 0 

0 s^^^s ^tt * # u -f y ^ u >a> e mm <* n 

6. 1 4g&co 1 0 0 y;i^>h (Solvent) 

**J8W>fifl»ll 0 0-1 0 SlCtcJi^U^:^ 2. 0 
9a&tf>#^:i3c£tf4. 6»©^^*#*X7r< 

h^Ertr^tc^AL,, ^to. 9 2gs^h;uhury 

[CobratercTT-100; PMCX^v 
t^-fX- ^ (SpecialtiesGr 
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7 8 &<D**mm~?z>. 100-105 

C(C2l*nAl|RU ^4 0mmHg^(7)g$$M 
MS^^iCl 1 5t:i;:±#£l*So Xh'Jy 
e>^9 0m 1 2 OmmHglrSJ^LT 

[0 2 6 5] m&MB-4 5 
*lWB-4 4«DfWR9[n*t, fc«LMl*MJ7 

[0 2 6 6] *lW-46 

(a) 3 2 2&<DnmMB-4 0 (a) lC*5ttS<J; 5 \Z 
■«Ufc#U-f V^>«)l3A^«7->;Wfca, 6 8 

4fc£* 2 o 4-2 2 rrtcs^^JD^-r^o 

£ 1 6 2 a Cfcft3IU ^IT5. 3f$CQ^h^X^l/> 
^U>#U7 5>JB-&«*l8aif EttBdlfel 6 2 

<&S« 

[0 2 6 7] (b) 2 7 5gBCE> (a) fC33ttS<J; 5 
7r-fK 3. 5«©h^hUT*/— ;k 8flB©;*c«>tt 

8 so** easterns?*. z.cdu&®* i 
»*u ^-offlmjs^i o onc^^ D_h#-r*o at 

So 

[0 2 6 8] *«S«B-4 7 
**MB- l~B-8<D*«*E«-r**«* 

[0 2 6 9] HJSfllB-4 8 
^2fc0UB- l-B-5*5<J;tfB- 1 0-B-1 5<O^Jl 

[0 2 7 0] HiJSfllB-49 

(a) 12O«<0»1, 3 0 0OW^MtL,f 

1/>IC, 2 1. 7^CO^>^X^V>^\^^>*5^^ 
5. 6ffOftK^hU9A*aOT*. EJ&a£tt£» 
2 o 5t; tetrad u -tUTd«!)*J6K:*5i5»imMSrt- 
So **o«n&E*M^«rfcaa$-ffT, ejk«>*s 



(35) 4$B§¥4- 3 4 2 7 9 4 

SSfcXaTfc 1 2 otJicMlM-szfcicioT, ^ 

i. o-i. 5ss*0>a*&s&w-rs, 

[0 2 7 1] (b) 8 0gB<£> (a) 3 KM* 

LfcSR*JL&E*£j«*k 2 0«O10 0VM>h 
• X:x— h (Solvent Neutral) fi 

io wm^vm. 5. o«o^^3w*x77-fh, 

4. 6SBtf>*^R43£tf3. 0SO^6flft**«JS 
TSo £?«H«tt&l 0 0~1 0 5t?K2l9mfflM 
U OmmHg^©Xffi*llD^L3te^6aK* 1 

1 2 0t/4 OmmHglC^LTUSSSTiRtt 

So 

a? [0 2 7.2] (c) 2«©»5R«***^R*«»lx3a: 
^^9 OClcaMLfc (a) IC«l»t«J;3lcaaUA8 

o»05 oxsxoiCfAaaicaAi'r^. 
a-Mboaa* 1 5 ox:\zmmv. ^tt^MM4 

So Jfc^T* ZKBa^ttSrSKaU fltl OgPcDl 0 

0 V;i/^> h • -a- h (Solvent Neu 
tral) 4iamiMHW*J:tf3. 6«*>5>:/^Mc 

3St*x:/r-r h*5ckt^3. o«o*a:a-&-rs. ^rs 

S-&^€r 10 0-10 SX:\Z2mmm^V, *1>T4 0 

±#^«o XbU7lf>^9 0m 12 0t:/4 
0mmHgl:ailTlS^T»«, 

a*<D«nsco*fcUDA, *LT&EM®a'fr4fes» 
arr*. ^*oa^«tt2|c5!^©ffl**fr*3^s^» 
b> tur*E«-r*ft:«&fcaaT**. 
[0273] rnmwB-s o 

(a) 2 2 0i©n-/^7i/-;^J:tf4 6 5<S 
OyXfl/>h U 7^ >£E£3gO*KlAnSo ££>a 

^«*8 ot:»csnau ^uti 5 2B<d3 7xo#* 
t> jKoa^ttft 1 2 Bticawa, *cD**^±tr* 

Tfinl^TSo tfSfiSWiliSl 6-2 0K®2*& 

#^rrsT*s-5o 

[0 2 7 4] (b) 2 0 2WOX^>-i*VK> 
ttttli (6 0 0-7 0 0cr>«H<3!>»^^M*5<t:l^ 

1 : 1 OXf 1/>»I*7K >l©*JHfcStt 
S) , 2 0 2. 5«UD*^5H';i'75>*5«fctf4 7 2 
«©1 0 0° FT 15 0 SUS<Dl&m&G~?Z>9 5 V I 

a»»«E*»o+(cxn*. c:coa-&«*2 2 5<C» 

50 ttDOftfflft?-*. 8 (a) K*3#S 



—839— 



69 

3o 3L?Z>m&W&2 1 0-2 3 0t:K6l$ro&H!RU 
[0 2 7 5] (c) 2 5 0g&<D (b) IC^fctf 3£ 5 fc£ 

^b^««tt^co2pUT-^«fct;5 095^1 o o v;u 

'Oh • - ex.— (Solvent Neutra 

i) «»a»*R*s^«j(&-r-5, £-*"*a£*a>aK 

)OUOO-10 5tl:J:#bm 5. 7 

inrr*. tf*B'&«si oo-i o 5 < ctc2^ffljnfR 

U *Vi"C4 OmmHg^OJtaSMft^eiBKSl 
W, 1 2 Ot/4 0mmHgl:SlilTl/S5*-e»* 

[0 2 7 6] 1 

[0 2 7 7] 5SJ6«B-5 2 
3SJS«B - 3 2 0>^MftjKflrr*«!. Jtffby^* 

[0278] *$&m <Dt<\zif?&u ^mmmm*. m» 

b) ^LT^UX^^>^UT^>^^«iPUX5 1 l/> 
-YSFttO) 1 — IKJ l . 3CDX^>*-v-3>it (T 

* y ;^x;n3 a v; Wfcffltt* 6 »j*u r;u^x 

^»i»6 0 0-fil, 3 0 0, iD^l/<li7 0 0 
-1, 2 5 0, 0 2 0 0OI8 

[0 2 7 9] ttGl/ft^IO. *Of«S«ffltTCO 

(Mn) 2 0©m jSSaEE^gajEEiM 
£ (VPO) J/t«m^DVh^77^- (GP 
C) **ffll/Tftfit«, VPOOftmSTM D 

2503-82 \z&^mmm<D h;^x>*«ue*«tt 

[0 2 8 0] GPC<DfW&«fflT€r<5. £ 
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*lx>*HF«*K (t h 7 1 H D » K.kDGPC#7 

<t o * €r u r;wp u >*m*# ^ a ^a * atr*** 

7;^^>»f^t$f:ffi^jgc* B #U7;i4U> 

-r^nr g p cmwL&<ott^m<Dm£&&xfftwms£v> 
jjm&mmvx&&r>fc!b2ftz>o ^^gpc© 

JK<E«SnTV^« #Jfc, «Att, W. W. (Y 
a? au), J. J. # — ??>F (K I r k 1 and) , 
*5j;tfD. O. y^>f (Bly), af^g>^c*a-»B 
h^:7>r— ( Modern-Slze-E 
xclusion Liquid Chromatog 
r aphy ) , > ■ U — • 7>F • V>X (J 
ohn WIely & Sons), 1 9 7 9, $9 
(pp. 2 8 5-3 4 1) , &&Zfi*r<DWz%\m2tlT 

[0 2 8 1] — VPO*«t«GPC»l:J;0ftJt 

[0282] b, fliiJisnfc^A^Ky^wfcaoo*^ 

tt, »*l/Sfc*-B^ ^HfctASTM D-9 4^j® 
40 [0 2 8 3] *«A45J:rXB^6CJ>JS*^«fflUT, B 
[0 2 8 4] C, *5M!fc«HJ*#b) tlt^fflt 
*»«^©»*fc^lriT«MT-BTJ^r:^B»*n& 

*<> -r^t>%, 7;^-JHB»$nfc3/\^87y« 

50 IOJ:3»#3^ttW$nfc3A?B7y;Wfc»I©- 
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fW>y>D5-f Hft«fflbTHJRf *Jlt«^C**. 

[0 2 8 5] fifcfrc) 
*T*L<tt*»|Ii<Dafl6«Oflt»a) *5<J:tfb) £<fl* 

«r u ±m&m 1 1 1 «k±<d&<biM:4& 

n* : (1) x;v*>&* (2) */M*>B. (3) -tf- 
y^/nt (4) 7*t*7x;-;k (5) mfc:™ 
+;1/7x/-;k (6) ^<tfcio®B»K*-'J 

su, 0»Atf, emu >, -tmtv>. S«tibU>, H 

>, *fctt*x*of t>»^D9>f HTjBlt*Ci: 
^A, A, v^*>">A> Xhn>^Ai5«k 

[0 2 8 6] Jfiig r«sttifij £ffiJ8LT&J»»£»R 

* ft t (Df&ttwmm 

M> 0JA«. 7xy-Jk ^h-Jk 7M^7x/ 
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75>, 09*.«, 7^UX 7x-l/>y7^X 7x 
S3 L Ti?>+ 7x^-^^-t7^7^X 

<D»^ft«*I> 01IAtf> 6 0-2 0 0 ( Cl:^T^K 
[0 2 8 7] jB^^*®'&'W«c#aiI(O0iJ^ *<£><fetf>£ 

K *^>»>A7x^-h, V^y^A7x^h, 

*«J:I«ft'7^>'W7x^-h, u^T&^SKS 

— K *ij^ax;^-k ^ a x;!/**— 

; U^A-frUv-U-K ^MJ*A*tHJ>- 
K fcJctfV^S^AItUS'U-K ££-C#3¥S]R 

*»«a*Kib**wtt&f*#r* i *&w:2£U:<d 

JgJfi»lBlftS^«i:D««$nTV^ ; 1 0-2 0 0 Offl 

30 mjMmm<DVttj*. ^hj^a, #u#a, #;i^> 

A> #U^A, ^V^A^cfctf^^i^AOJfi ; *5 

x^-hti a^fc« i ia±o*^->*A^^**- 

^A, -fe->^A*cfc^X hD>^ACOffi«ffiffi^Jte 
#W*^efi*JR^LTytU^AJ4Sao«fflJC»* 

[0288] &<to*>nT^z>&o\z. mm&o&mvt 
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\*K\zm&&T&2>z&t&mT*\tte<* fcffbrocfc 
[0 2 8 9] JB-s-r*^ ffl&<D«*<D^tt£fc^ 

C0 2 9 0] IW»ttaj»7;WU*i*J;tf7^*U 

0* *UTftff^Kj£<M3*iT»«. «*tt, * 
£>Hi^£#)?8 : *S^Wm 2,451,345 ; 2,45 
1,346;2,485,861 ; 2, 5 0 1, 7 3 1 ; 2, 
501,732 ; 2,585,520 ; 2,671,75 

8 ; 2,616,904; 2,616,905 ; 2,6 16, 

9 0 6 ; 2,616,91 1 ; 2, 6 1 6, 9 2 4 ; 2, 6 

1 6,9 2 5 ; 2,6 1 7,0 4 9 ; 2,6 9 5,9 1 0 ; 20 
3,178,368;3,367, 8 6 7 ; 3,49 6,1 0 
5 ; 3,629.109 ; 3.865,737 ; 3,907, 
691 ;4, 100, 085 ;4, 129, 589;4,1 
37, 184;4,148, 740;4,212,752; 
4,617,135:4,647,787 ;4,880,55 
0 ; 3SB#»fflK&W3i2 i 0 8 2, 6 1 9A«itf 
BWtftTif ffiE^Mfg 1 2 1, 0 2 4 B 1 **<fctflftflM» 
ffPffl«&Wffl2 5 9, 9 74A2^ e /&#c) i:LTffi 

«*tt, #B*fif!g3, 4 8 0, 5 4 8 
^, #@#Wfg3, 6 7 9, 5 8 4^ *S^S3, 

8 2 9, 3 8 1^, Xm&mm3, 9 0 9, 6 9 1^ 
#@4$lf3l4. 9 6 5, 0 0 3*fe«fctf*B»WF*4, 

9 6 5, 0 0 4^tr3B«$tXTV^. 

[0 2 9 1] /£#c) tUTffiffi-r^fcS6(c:i<^fi 1 ^ 

ia*fcttiaa±©^if*^Ax;v**- 

©fi-&4re*s. i«*fcttisiHJioiiiii[*tti*fc 
«2J^±<D^;i/->^Ax;v^^-h, lKfciiiiH 

a±©*Jk>(7AX^**- h<h 1 1 SJEUiO 

[0 2 9 2] tt<P»ftH8» 



4$H¥4-3 4 2 7 9 4 
[0 2 9 3] KflsKrikiB K&^£©tM*IM4&tt. - 

®&&m'Tz>?ttb\z. &m<Dm(Dim?£ft\zim&±<D 

[0294] Sfc«:»*7xy-;um»^HFihaocow«, 
fb-&«f, 2, 6-^t-^;i/7xy-jK 4 

-*^-2, 6-^t-^7i/-;k 2, 4, 
6-h'Jt-^;P7x/-;K 2-t-^7x; 

2, 6-^V^Dlf^7xy-JK 2-^^;]/ 
-6-t-7^7x7^k 2, 4-^*^-6- 

t-^V7xy-;k 4- (n, N-zy^^)V7^y 

^)V> -2, 6-'7t"^7x/-;K 4-X^ 

)V-2, 6->?t-^7xy-;k 2-^^;p-6 
-XT-U^xy— ;k 2, 6-^x^u;P-4-y- 
^7x/-;k *j;tf-en6«)««#^J:r/njiift. 2 
a £ fc tiJK± c^cq^^i^^/ ~-)vmt-&® 

[0 2 9 5] *58M©la««lfc*ViT»*UV«fl;BiI: 

#p§§#&m» 7x; -;MMb6tt £ m^^tirTffiffl-r 

Sr^-T^:4, 4' -*^>fcfX (6-t-^;j/ 
-o-^^/-;W > 4, 4' -*3^>HX (2-t 
-75^-o-^I/y-W , 2, 2' -*^W>HX 

(4-^^;u~ t ~^)Vy^.y-M . 4, 4* 
^1/>HX (2, 6-yt -^;i/7xy-;w , 

#s*mjfi3, 221, 6 5 2^^ib« 

[0 2 9 6] Ti*>g6fcBfrlh3k C t fctt»tt»«»« 

fcjQtTfr*. ^r#^2qeyT5M4»^UV^<, 3r§ 
Wl2#U75>l«fcI»T**. SSM2^/7 
5>OM«> ^COfcCO^^TS : y7xrjI/75X 
tftft 1 6 fl &*V<D&tmmTZm-? Z> l&ti\Z2^<D 

7xz^-a-t7^7^x y^—U'-a-j-y?- 

^7$X &*#*$1 6i$T0^ff&ft5 13; 

fc« 2 ^©7Wj^fc»7 ^;i^;wa£#;rr* 7)v 

*)\s-&fc\Z77)l>3r)l>-m&yx.~)\,- a-j-y^fr 
75 X 3&t« 1 6 I*TO«*Bf€*t 5 1 



—842— 



(39) 

75 

Jl'-Sttt77^-i«7xZJl.-fl-t7fJl'7 

co 2 9 7] i8&m73.>m{t&j±mo&&v^M\z, 

[0 2 9 8) 

[0 2 9 9] Rili8-12, £9#£L<te8 10 

CD<fc3^»*LV^b-&»«> ^tf;!^-^ (Nauga 
lube) 4 3 8 L tUTB*WfCA^ffi^«HT& 

o, Jin«±fcy=:;uS)^»«««T?**, 4, 4' - 
[0 3 0 0] *8«o««|ioi»i:ftj6*fcJ6l:tto* 

3n& t>o* £#§/££n£ — 7x; -;Hg-&«<Dd>fe 
«ttt H7x/-;KD 1 ^Sfc D« o . 3-~m 

o. 7^^jii^i*«^*»>*«irr«tt«Tf4e« 

mu&mnuyx./—)i>&&m** &7 5fim%<D2, 30 

6 t -^7x;- ;k ^ioii%©2-t- 

^7x/-jK »13liX©2, 4, 6-HJt 

7 or, «t>»*b<««4 0^6 OXKDmmPMZ 

[0 3 0 1] Sft*»ftft±»J<Dffi'&«>&, ffiffl 
l^^ffl^^S^*^ (i) 2 5 

(i i) '>&<tb3^(Oft)!i:*4ftb:>^M-? 
£tf (I i i) T;^;VS^8-1 2«©«*B : f&* 

an, (i) , (i i) (i i i) <Z>Sfiit2$s 

(1 i i) <Dlf$l$ftr)3. 5-5. 0g&<Z>J$ 
# (i) *5&Zf0. 9-1. 2«Oj«» (i i) V>m® 

[0 3 0 2] $f£K«0. 0 50 



$$g§¥4-3 4 2 7 9 4 
1-1. 011^ £0fiP3:b<te0. 05-0. 71 

a%o 1 m&tt\* 1 «eu<0ittis«>ffl©&*fc f 

«(c *siMoa»a«o. 01-1. omm%, cto 
»^L<«o. 05-0. 7nm%<Dim*?t\tim&s 

[0 3 0 3] MMPWai 

cn«^iiSM^s^^ffliffl-r^^a^*t-^#--oft 
[0304] jKDiiftasunaooiocDaittiBjBftcoai 

2-^Myh^>>/b>j7y-;k 2, 5- 
y^^yh-i. 3, 4-f7^7y-;k 2-;*;^ 

*^h-5-th*D*^t^ft-l, 3, 4-^T 
2, 5-tfX (kHO*^f*) - 
1, 3, 4-f7^77-JK *5<fctf2, 5- (HX) 

b HD^;i/bf;v^^^r) -i, 3, 4 -^7^77- 
;k ff*LWb#»tti, 3, 4-^7^7^-;^ 

»a»0«€-n6ttl9ifttUTA^1IBTf**. £ 

®4$fPSS2, 7 4 9, 2 8 9f, *i^!2, 7 4 
9, 3 11^ *RGBttfflF«2, 7 6 0, 9 3 3*», *S 
ftftm2, 8 5 0, 4 5 3f, *@«fiFI£2, 910, 

4 3 9^, *m&mm3, 6 6 3, 5 6 1f, ^e@#fff 
IS3, 8 6 2, 7 9 8^<fctf*B»ff»3, 8 4 0, 

5 4 9f. 

[0 3 0 5] **W<Z>firt«fc*Jt*«!fflfcai3a:** 

TRENECDBS^^ h3 ■ 3— v 

3 > (W i t c o Chemical Corprat 
i o n) (D7A3 ■ • x-< ^3 > (Hume 

o Chemical Division) 
tfEMPOL^gWU-'^M^ (Erne r 
y Chemicals) ftt>mmmzA^vJm~C& 
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T*> ; Stt^X^x-h ; ; #'JXh^>M 

CO 3 0 63 

Mb 6] 

R 6 0 

R — C — C — OR 5 

R 4 I 

3 >N — C — C — OR 1 
R I II 

R 2 0 

[0 3 0 7] j£*R l , R 2 , R B , R 6 &&ZfR 7 <D&* 

57^JHT*^ SR 1 , R 2 , R 3 , R\ R 5 , R 6 *5 
<fctfR 7 te, fc Hn*;Hf;K3D»»T*Si*, mx 

— t*$>z>*\ &swa»fcsi-2 om<ommu^m 

^COj^^^-C^^o R 2 , R 3 £fcteR<, R«*cfc 

43£tfR B H--T&£tf\ **^teMfc£3-6ffl(7)K 
*ifMt57MMT»0, R 2 te*3§Ig^T& 
*VXR*&fz\tR 4 Ul 5-2 0 flOftSKlR^S^r 

[0 3 0 8] gW^L^7^y3A^8ii«:H R 

0, RMi^^^^>-;^^V/*^«^^^^xi;p 

^JUXf^T^^, IOJ;^^XXTJH:i5^T, R 
8 £ £ R' te&t>fcP£ b < ra#*0FPT»*. 
[0 3 0 9] **^OiSma*»tt> *fc#8;L<Kk 
0. 0 0 5 — 0. 511%, £<hK:0. 01 — 0. 21 



(40) ^i|i4- 3 4 2 7 9 4 

[0310] mim 

^ MflMffl ( Foam CntrolAgent 
A) * H. T. (Ke r n e r) m (N o y e 

s Data Corporation, 1976, p 
p. 1 2 5 - 1 7 6) fcE«K3nTV>*. y'J^">i 

io mwtu mxu, ^^yn-^uv-ttto 
[Q3ii] *&n&mttmm 

T, -HBtC, «O|(BM(ia(l5 0©TBNft*t«. 

[0312] z<D&5teifc»n<Dj&mz&^xmm-i'z> 
wt&ms\t* #)v#>m. tu^m r;W7x; 
-;k x;i/*>^ ift7;^;i/7xy-MHSfi^ 

^ C0*a«p»JclH»SnTV^ : 2,0 0 1,1 0 8; 2, 
081,075 ; 2,095,538 ; 2, 144,07 
8 ; 2,163,622 ; 2,180,697 ;2, 18 0, 
698 ; 2,180,699 ; 2,21 1,972 ; 2,2 
23,127; 2,228,654; 2,228,661 ; 
2,249,626;2,252,793;2,270,18 
3 ; 2,281,824; 2,289,795 ;2,292, 
2 0 5 ; 2,2 9 4,1 4 5 ; 2,3 2 1,4 6 3 ; 2,3 
2 2,3 0 7 ; 2,3 3 5,0 1 7; 2,3 3 6,0 7 4; 
2,339,692 ; 2,3 56,043 ; 2,360,30 

40 2 ; 2,3 6 2,2 9 1 ; 2,3 9 9,8 7 7 ; 2,3 9 9, 
878 ;2, 409, 687; 33<fctf 2, 4 16,28h 
[0 3 13] &2>fk<DZ.<D&5t3i1£&mZ* iSi&> M*. 

HiTEC l 6 14WJ;X^-^hDl/^A 
•7f^f^> r ^>n-*l/-T»>K (Ethl P 
etroleum Additives, Inc.) ; 
x^;u • ^huUVA • TtVtv:/- U5fy P (E 
thl Petroleum Additives, L 
td. ) tlTA^lT^Sc 
[0 3 14] WttOJWBBrih^cfctf/^fettBMIftffi^ 

50 8sflPfl] 
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ante 

[0 3i5] &Mmtsi'i*v&tt'rz>mmw5ib&J:z* 
(Tyn^nii) &xzf&0Lm*<Dmtommmx 

XT^a^-Willrtfc, *B4MW«8fTRe 2 7. 

3 3 l-^lC|B«$nrv^t>CD 0 #«<DWi* 

Co 3 1 6] ttffiTtS^SltCBOXXf^i #w 
^S/JMSW— K 2 -X3MV\*->;Hf DaRV— K -f 

;W (2, 4 -^-y->^-r;w 2pw-hfc£ 0 
co 3 i 7] jttK±&*zf/*fcummtem*mm 

WX7 7-fh;^l HU^P->^7x-K 

^7x-h^»X77^fK y^I/hU^na 
jWI****— K ^ (n-^;w ^X7r^h, 
hU7xxWX7r-f K bu;i^x:7>r 
^^n tf;wxx^;k 
CO 3 1 8] «6fflT**U>©K*J:tXU>C!>K-xx 

W^WJcxx^juftUfc^e/^^u^R, s^*u> 



(41) «f§|¥4-34 2 794 

co 3 i 9] »iiBer±*±tf/*fctt««ftBE*aaipa 
[0320] c<z>«fc^3ai**€^wrs*inia», 

^>^^DD7x;-^Wy^nDv7xX 
20 ;kHJ jr a ax ZuumttrirV 

xx;MfJ^ dd*A»^ a D^>-r— h ttWfflT 
&5* M^>^W77<H. Mn 

6 0 0©?nn«ft#>J>fv^rX ^DDfifc>fbfc!*> 

CO 3 2 1] jgBgggaE^£«flfl 

snsjMWs*»iii«fc»K:, i*fc«2aj:©iiitt 
oR^^Hkffle^trcfctfrfts. *M&©R*##ft 

z - fcE*w*a©¥«*«ys-r * c <t t 

Jfflfck 1 f SfcB 1 tEUiOMU >ft«fc*fcfi 1 ■ 

[0 3 2 2] u^bt, *»MO»««fC^ViTffifflT 
^l^ft^^SR^^MBMO^-rnT** 21 1 fe-C 
5^ fetttE*07>Xy t#U 75 >©»««^<trJt/$fc 
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[0 3 2 3] 
Mb 7] 




[0 3 2 4] 3;*, Rite 1-3 0«©«*JH"?**r 

1-22 «cDtt*M^ «*rr« t h n*;i/ 

i^^S7;w (*&b«I7^^) -f s^y 
u>fls*«fc kri-cooh 

<Z» , MAtf, tK>KSlS^U75>tI«3 

-MAS ("«-&:*>«. SR 2 ) 14, fcHn*jHf;k*, 
^>;k v^PA^^k 7x- 

[0 3 2 5] *»^<0ftj*«O*{Ctt*a*nitK^ 
3. Ih + v'^^Mi MA^l ^£/-> 

kmj -x^y-;i/T^>*fett-ene>cD#uxh^v 
i 0-2 2«<z>«*iR^**r*r*ia«tt*&tt» 

[0 3 2 6] #«W<0*HB^*ViTffiflir**3a:*«0 
*BttfffB3, 9 0 9, 2 1 5*£G 



(42) 4$&I¥4- 3 4 2 7 9 4 

JtWfcA^PrtBftlMltt, fx^D> (Chevro 
n) OF A4 2 5 BT&D, ^bT^Oftltt*!^ 
S3, 9 0 9, 2 1 5#teEttrSS!©a-5j-W:7-f > 

10 [0 3 2 7] ±<DM&£ZS&fk<Di&<DM<?>Plttftmm 
[0 3 2 8] Wim&i&Tm *5m<DU$L®<D*\z^tb 

6n*»a»©««>*ffl&aitt, i i aw±o 

re%5flP3U ( Lubr icantAddi t Ives ) , 
C. V. XVjI/t-7 (Sma 1 h e e r) *5<£tfR. 
^>5V -X^X (Kennedy Smi th) f 
(Lezlus-Hi les Co. Publ ishe 
rs, t/WWl/^7>H) ; 
vr>g >cDj%i?ttft ( Gear and Transm 
i s s i on Lub r 1 c an t s ) , C. T. 4*9 
(Boner)* (Reinhold Publi 
shlng Corp., 1 9 6 4) ; 

30 &&T mt*immm ( Lubricant Add 1 t 
i v e s ) , M. W. 9>*-Y (Ranney) (No 
yes Data Corporat ion, ~:x— i? 

1 9 7 3) o *ftH®ttJM4>0ttah£ffi 

Tmti>Tm&\zmm'rz>®<Dit&vie>M\z, #y** 

V?)V*)Vy^v-Y. mi6Kotfx;pxx^;^ck^ 
bfxji/T;v*^x— r;Kz>s-&Jc<tDo< sn**-# 

*Of*tl6©«6«tt, *@4$frSfl3, 2 5 0, 7 1 5t 

oiaitfo. o l — iMx<D«6Hrt©«TSFtirr 

[0 3 2 9] 3tea^%gfc^grj 

i i tta±0»&ffifttt£*o&$* 
50 nct^s (««an5t$«i«ifi*afi«iK:L 
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□ U F>*jfctt5>*y/W'3y T)V*fr*99V V-Y 10 

2. 

[0 3 3 0] *^COm^JC^frt^^^51^^ # 

ttmm&&&m\*, mnit, xmwnm3, 702, 3 

0 0f, 3feir^4, 0 6 8, 0 5 6^, #H«ri?J& 20 
4, 0 6 8, 0 5 8^ ^#^4, 0 8 9, 7 94 

xm&ftm*, 137, is 5^, xm&ftm4, 

1 4 6, 4 8 9^ ifcSftfFS^, 1 4 9, 9 8 4f, 
#@#lfSg4, 1 6 0, 7 3 9m$&ZSMmftft$&4 t 
5 1 9, 9 2 9^CfB»;*nT^£o 

co33i] m&mm.m 

&K>. xm&wtm4 l 3 5 6, o 9 m\z$Em^nx^ 
^ff^2 003 Tmzmm-zriT^z&vteyy^-T 30 

*^WH«X>5/W5F, *H»fPiB4, 1 0 5, 

tu7^H^<ifm«. z.e>&5umtQmz, &m 
Tztz* -mzo. i-5fis%coaT#tt"r-£»o - 

fUT^h6lt BUT* E^U^coSMtC 
S^V^T, #3?t::*J>ST, 0. 0 5-0. 2fi 

[0 3 3 2] ffi<03S3fc#*X3S»JKJ:, ^fcaa&fl^ 40 
[0 3 3 3] *»flojail:iw«it*Ct«tT* 

9, 2 3 7^Kia«anrvi*. u0^*&t)tit ^ 50 



4$Bi¥4-3 4 2 7 9 4 

[0 3 34] ^-JIWBiEiai 

*«Mfc#*, /^/^ (P a n a s o 1 ) AN 

-3N, SA» «9A.tt, ;P^U (L u b r i s o 
1) 7 3 0, ^Ut-JUXrik 09A«, ^\>^r;i/ - 

^U—v-aX^XptlM • £OP— y (Erne r y 
Group of Henkel Corpora t i 
on) j&»6©X*U*f (Emery) 2 9 3 5, 2 9 3 
6Mt;2 9 3 9xxr;K *5£tf/\ r*3 • n-#k— 
ya> (Hatco Corporation) fyt><D 
Ahn;>(Hacol) 2352, 2962, 295 
2, 2 9 3 8, 2 9 3 9, 2 9 7 0, 3 1 7 8^^4 
3 2 2^Ut-^XXr;i', -HRfc* ftfeia^^XX 

2-x^;^^r^;K -fv^>;k *5£tfhU5^> 
^>5=*;k ^^->;k a.^^;k /x 

[0 3 3 5] Xjfl (base oil) 

&fc*^-;Hr>H, ^x-;i/fe£) «*&H*£tt 

> mJM* **tttfctt***fta-*l/7^ >*U 
rfv-, **ft#'J- 1 ; 5>*;M? 

Wi«7;^-jnz)ii»)a:xxf^ ; ^K43ctr/u > 
Kcot;^;i.xx^;V ; #U^Un-> ; yjl^tamit 

[0 3 3 6] *RE<D«lra»/*«fcJ;, 
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mm. wmtbt3:a\z&^xmmTz>z.£:&*v^ z.c-c 
»it«stt^-x»ttK»i, £«n. m 

[0 3 3 7] ^ftt£?flte, fl*73-Xh, 5HH> 

V;W*> h-a-f7^ (solvent neutr 
a 1 s) , bX hy^ y'J >^-JR»«, » 

tt, ;WFD^7»y+>^lM-xlfi», 

[0 3 3 8] «r^Ufe<fc^lC, ^— X»fctl«*&«l 

J^J^^fSi, #-#*-K K 
JVbftfr* — K ^X7x-WJ;»X77'f K * 

^>;i^>*tf>\ PS-)VOV>, V- (2 -X^ 

» ;*iff?KU7i^ (#J*_kf, t!7x^K 
7x-JW 

[0 3 3 9] *S©tHO + ^S^XXfM> x- 

F*5<fctf :/n tf V>Hr**/ F©«^fc± DWJt^ti*: 
»K m ^04? 'J t^'>7 U U 7- <D7)V*c 
^<fctf7U-;i/X-r;P WRU 1. 0 0 0<D¥*S 

^S&lrt^ * ^;ktf u -f v ^i/ >^ u n-;>x-^ 

;k 5 0 0— 1, 0 0 0<7)^gS:^r-r^^UX^U> 
^U3— ;V<D^^3iX^X— jrfls 1, 0 0 0—1, 5 
0 0(O^M«:^r-r^^U^n^l/>^Un--;^vX 
^;ux-t-;i.) ^fc^ne^y-^i^u-M 

u^VSyXXrJk 

[0340] ^«i©tt©ias:^77n $>*;i*i*> 



(44) 1$§8¥4-3 4 2 7 9 4 

K <«l*.tf, 7?)Vm* T-tf^OK, irA 

^>K, 7~?)Vm. T^b?>R, y/ ^ 
m^<DT)Vn—)V Zf^)V7)V^—)V. s\*zs 

)V7)Vn—)V. Y"f^)V7)V^—)V. 2-X^;W\4^> 
)VT)Vn— ;k x^l/>^Jn- tcDxx-T-^S 
dti^coxx^Vco^co^I^ ^cofcco^^ 

K yFxy;V7^-h, v 5 (2 - X^Jl/'N 
K ^t^I^^W— K ^ (X-f ny 

;W K y/-;*xi#©2-x^K+s/ 

b 7 i/>^U3 — 2 ^e;KZ) 2 - x^;^* 

[0 3 4 1] $«»tlT«fflT?S*X^f;Ht Cs 

- Ci 2 j %)V'tf>m& y *-Jkfe<kl«* U *— 

[0342] yU3->c^<i, #ur;i/ 
7 U s/n*»>tt* ±tf $/U hffltt, 

-h, ^h^-f y^ntf^s/U*"— T-h^ (2 -x 

tf#»J (^^7xxjW ^D+i^v&KlJsE-r*. te<^ 
U >^tftS8^*XXr;k ^JA. 
h'J^I/^X7x-h> MJ*^5 1 ;^X7x 

>»©^x^xxfj^a$t§. 

[0 3 4 3] ^-X^^^L^"Xtflco^>^U 

40 tt#*y =rv-<7) i -7)v^>mt^m<Dw^m\m t 

tf, *H«ffFSIS3, 7 4 9, 5 6 0^, *S»WS3 f 
7 6 3, 2 4 4^ *mftftm3 t 7 8 0, 1 2 8^, 

xm%tnm4, 172, 855^, *n^fF^4, 21 
8, 3 3 on&&zfxm&nm4 t 950, 8 22^. 

&tLT, ^METHYLFL0162, E 

THYLFLOl 6 6> ETHYLFLOI68, ET 
HYLFLO170. ETHYLFLOl 7 4^E 
50 THYLFLOl 8 0CD#U-a-o f lib [X^ • 
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^¥4-3 4 2 7 94 



87 



88 



a-5pl/-ya> (Ethyl Corporatio > 
n) ; (E t h y 1 ) S. A. ; X^P • 

• U5fy H (E t h y 1 C an a d a Limi te 
d) ] TA#pJ<£T&£o Bfjeo-^— Xtt<0«jfl6HS« 

[0 3 4 4] »*b^*U^— tt, 7U-T^77 i0 

[0 3 4 6] *&, *«IBfCfi£V^ l«Sfc«l«BU: 

LT»fa<D«a^ttK ft < Ttefr £ ft: V>„ 
[0 3 4 7] '<--XtAtl,X&mTZZ.£tfi'V***Am 



J*»a) 0.1-5 
fl£#b) 0.01-20 
J5fc»c) 0-20 



0.2-2 
0. 1-15 
0. 01-10 



[0 3 4 8] *Sioa«fti:i5^tffiit5^-xi 
(i) i»s&fcu«Rj:©«3fr (i i) ia£ 
fctti«a±o^««i, (i i i) i«*fctti««± 

(i v) (1) (!!),*& 
(1) (i I i) > (i I) *3J;tf (i 

i i) . (i) (ill) <D?V>Yfr*> 

ct^rr, wa<oa^«>ai<D^-xfflft#5ei5<ojiii««fc 
*5 viTs v> ic«tg w fc figure & * iMr«*& 

[0 3 4 9] tt^cfctfaig 

K#ottlB©»tt*J:tfttKfta[A'r*fc«»fc:+»«:^ 
I3tT> CcoMte, HHP, m 

[0 3 5 0] 

«1] 

0.3-1.4 0.35-1.35 
0.5-10 1-8 

0. 1-6 0. 5-3 



*«WO»tt*#IWIIlt©Afi»ftttlOS»Oi [0 3 5 1] 
ft («tt*#<BSS%) tt, —mz. : 40 [^2] 

mtVj±m 0-4 o. 05-2 

m&wmm 0-3 0. 02-1 

mwmm 0-0.3 0.0002-0.1 

*ft&Mift#3« 0-3 0-2. 5 

mmommn/ ep^i 0-5 0-2 

tt»©W**#«H» 0-10 0-5 

flH&jftflrFSO 0-5 0-2 

ffiflaBKOcAJH 0-15 0-5 

im&gm 0-3 0-1 



—849— 



(46) 

89 

is-)vmm 0-20 
&m o-o. i 

[0 3 5 2] *JBn®iMUaW*li. «»a) *J:tf. 

b) , *«fcwap*u<ttc) ±<oa©««fc— s-r 
ia*fc»i«H±©*R3H, eg*. 

«, B»i6»«**-r ST&^S. C^UT, 5 011 
[0 3 5 3] Da«Sn5»tt**fJl*<0 

nm». fp»«i, fflscoh^>x5y^3>«E 

[0 3 54] yU>H 

5^fc^«*ttTrft^c:i**fffcT*. aattflttta 

V> 0 Ltfbfcf, iS^, 4 0-6 0t^t 

2: it! 



&M¥4~3 4 2 7 9 4 

0-10 
0-0. 05 

[0 3 5 5] *an4>K#aatt£*ar«&#. M 

ft, «iin*»*^-^»o*K:«#L^o»ftfcia5^ia 

[0 3 5 6] *5£^<Z>^lfi^<fcI»J^^*<D^Jfi«^J: 
[0 3 5 7] JHHM1 

0. 1 1 %<0>J >*5«fctf 0. 0 2%O^^^S^Wt*'g> 



JjE» a) 1 0.580% 

Jfcfrb) * 7.544% 

Jfcfrc) 4 1.440% 

s -jvy x y —)W)V7 r -f o.28o% 

fcfX (p-y-^x^P) T^> 5 0.050% 

mar 0.005% 

?u±xfm$m 0. 080% 

*UHBKttA*r 7.000% 

^-Xt 83.021% 



100.000% 



(1) ■»y7A4*?3 i m7i-b [Hi TEC 

1 6 8 5 asansu ; x^;v • ^ h n A • 7 x-f 7 

■-f>3-#I/-TyH (EthylPetroleu 
m Additives, Inc. ) ] , 
[0 3 5 8] (2) *J6«flA-4 4IC:m**J;3te»J« 

[0 3 5 9] (3) »«Sftttt4;^9A [H i TE 
C» 6 1 lmiMW l ^)V* ^hnlx^A • 7t^ 
^ ■ -f >n— K (Ethyl Petrol 
eum Additives, Inc.), 300 <D'jk 

[0 3 6 0] (4) H i TEC R 6 1 9 ffism \ X?^ 

(Ethyl Petroleum Additive 
s , Inc. ) o 
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[0 3 6 1] (5) 1 (N a u g a 1 u b 

e) 4 3 8 L ; ZL- nir;U • fr*%)V • #>AX— • <i 
>n— ^-y K (Un I r o y a 1 Chemic 
a 1 Company, Inc. ) , 

[0 3 6 2] (6) ^o-->^-77>yF (Do 
w Cornig Fluid) 200; 60, 000 
cSt, ?V * n — • ft >AX— (D o wC o r 

nig Company) tf> 8 %^^)V^) 3— 

[0 3 6 3] (7) #U^^^^'Jl^-h [Acr 
y 1 o i d 9 5 3; D — A • T> K • A—* ■ fr^ft 
;W^j>/tz- (Rohm & Haas Chemi 
c a 1 C omp a n y) ] o 

[0 3 6 4] (8) 6 2. 0 5 0%O10 0VM>h 
• ~zL—h7)V (SolventNeutral) *IK 
iSffi (*-fcf>5«) *W2 0. 9 7 1%O150V 
;W^>h ■ "a- (Solvent Neutr 

a 1) JfifS&agtft (EssoCanada MCT-10 
«l) <D?V>Ya 

[0 3 6 5] mmw2 

ft^KD, 0. 1 3%OU >*5cfctf 0. 



Ja!&ra) 


1.200% 


JS#b) 


3.000% 


Jfefrc) 1 


1.630% 


/ x;V7 x y —)W)V7 r -f H 


0.260% 


tfX (p-y^7xz« 75> 


0.050% 




0.007% 




0.450% 




0.347% 




10.200% 




82.856% 




100.000% 



(1) 1. 3 l%<D&&m{tmktl)l>zsy& [HiTE 
C l 6 1 18s;&n&J ; - ^hDl/^A • T=t4<t4 

7 . -f >3— #1/— r*-; F (Ethyl Petrol 
eum Additives, Inc.) ; $5«£l£0. 
3 2X0«t»ttaH*;k>W [HiTEC»6 14®Jn 
»1 ; x^JU - ^hni/^. 5V :/ • -f # 
5ry K (Ethyl Petrole urn Add 
itives. Inc.) ; X^;U • ^ h D W A • T 
r^f^' H (Ethyl Petrole 

um Additives, Ltd. ), 3 0tf)£tffcT 

[0 3 6 6] (2) H i TEC 1 6 7 2SftJ*y : 

(Ethyl Petroleum Additive 



(47) «fW4-342794 
s , I n c . ) • 

[0 3 6.7] (3) Texaco TLA 5 5 58sjftn 
3r»J O^+rn • >n — # H (Texaco 

Inc.), SHRSJ-V I I tI/7^>3#Uv-] . 

[0 3 6 8] (4) Exxon 100 tp&<D&\,m 
W]&<D!& ; x^V> • tr^ft)l> • ft>/\~ — (Exxo 
n Chemical Company) , 

[0 3 6 9] £MM3 

sim«2©^**Efrr*ai, ^b) **««a-4 

i0 5fc43tt*«k5fc:i8HU ^LT2. 9 7 0 %<Z>SttT 
LT, ^-Xa©I}3:8 2. 8 8 6%T 

[0 3 7 0] MMW4 



Jfefta) 


0.640% 


l£#b) 


5.300% 


J*#c> 1 


1,530% 


tfX (p-/x;i/^o:x;0 


0.040% 


«#»K:ttfcLfc t -^7x;-;^ 


0.300% 




0.007% 


ffifMBIS»xx:f;^ 


0. 300% 




7.000% 




0. 383% 




84.500% 




100.000% 



(1) 1. 2 3%<D7&M&4ttitm*)VZ'V& [HITE 
30 C l 6 1 imiBM ; X^;V • ^hUUVA • ?t4*t4 
y • >zi — T'y F (Ethyl Petrol 
eum Additives, Inc.) ;3$<kZfO. 
3 0%(Ottt5Sg^;V>/^ [HlTEC R 6 14iJ0 

ffl ; x^;i/ • ^ h a A • T^-r y ■ -f # 
V—tv F (Ethyl Petroleum Add 
itives, Inc.) ; X^;V «^FD A • 7 
"rJ^rJ? • U ^ T-y F (Ethyl Petrole 
um Additives, Ltd.)] Offi^t? 

40 (2) ETHYL*&fl:Bfr!h#j7 3 3 t l«Mfc-f*-*£ 

9 4 6, 6 1 0^« 

[0 3 7 1] (3) SUL-PERM 6 0 - 9 3 [y 
jlU • U—j$U—i/B >(Ferro Corpora 
t i on) <DZ"OV* ^r^ft)V • tfva > (Ke i 
1 D i v i s ion) * 

[0 3 7 2] (4) 5 5. 94%0Esso Cana 
da LXTft&:fe£tf 2 8. 5 6%CDEsso Can 
ada MCT-10ttO^l/>F. 

so [0373] ^mms 
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J£#a) 0.630% 

J&frb) 6.000% 

j£#c) 1 3.150% 

fcfx (p-y-jk:7xr:;w o.oso% 

Mftm\Z.mtVK. t -^;V7x/-^ 0.500% 

&mm 0.007% 

StffcffiH6»xx^;U 0.300% 

«flat»3tM»P 7.500% 

^airXift#SyRJ 1.363% 

^-X?* 3 80.500% 



100.000% 



CD i. 9 o%<ommm:mmfi)v^i^ [hite 
c i 6 i i mmm ; x^;v • ^ h a a • 7?>f 5V 

y • >f >n — tfU— 7-y F (Ethyl Petrol 
eum Additives, Inc.) ; *5J:t*l. 
2 5%©tttIi*^>^A [Hi TEC 1 6 14^* 

T-y F (Ethyl Petroleum Add 
itives, Inc.) ;Xf;V-^hD^^»7 
r-ff^y* U5r^ H (Ethyl Petrole 
urn Additives, Ltd.)] CDjfi^^Jb 
tt. 

[0 3 7 4] (2) ^U^W^^UWh [Acr 
y 1 o i d 9 5 4#>jT- ; D — • T> K • A— X 
- tr^fi)V - tJ>/^~— (Rohm & Haas C 
hemical Company) 

(3) 6 4. 4 0%<£>Petro Canada 16 
0?S*5«£tfl6. 10%(DPetro Canada 
6 5 0»©^V>H. 

[0 3 7 5] 5l5Sfll6 

[0 3 7 6] gfetfcm 



(48) »H5p4-3 4 2 7 9 4 



54 





0 820% 








1. 530% 




0.300% 




0. 007% 




0.300% 




7. 500% 




0.383% 




85.160% 




100.000% 



(1) 5 6. 3 8 %<DEsso Canada L XT 
ifi:fc<fctf28. 7 8%CDEsso Canada MC 
T- 1 Oft&CDt/l^Fo 

[0 3 7 7] m&M8 





0.680% 


fifc#b) 


5.500% 


Jfefrc) 


3. 150% 




0.500% 




0. 007% 




0.300% 




8.000% 




1.363% 




80.500% 




100.000% 



(1) 64. 4 0%CDPetro Canada 16 
30 0?S33<fc<tfl6. lOOTPetro Canada 
6 5 OittOrTV^F. 
[0 3 7 8] mi&M9 

m#i7«j:V8«)¥ii«Kflrr««t« »»^fc*^r 

[0 3 7 9] 0 



v>Y*t%>z.t\z&-ixmm-% : 

J*#a) 1 0.500% 

40 j£#b) a 6.000% 

J*#c) 1 2.000% 

BK^fcttfcUfc: t -^*7x/-^ 0. 500% 

mm 1 0.010% 

«t«&ihKaii«P o.i5o% 

mMM&TFffi 0.300% 

yn-fexffl*«af!l 1.000% 

ttaat»atA»r 4.200% 

85.340% 



100.000% 

50 
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(1) I«fi^7;W^t^X7x-h [Hi TEC 
1 6 8 5 mtuM ; x^;v • h n a • 7r>f ^ 

• -f >3— 5^ H (EthylPetroleu 
m Add itlves, Inc.), 

[0 3 8 0] (2) *««A-4 4fc*tt*±5fc#J* 

[0 3 8 i] (3) i. 5xoa*s»b«K*;^^A 

[H 1 TEC 1 6 1 1 WtoOH ; • t h n A • 

7f^ 5V y • -f >3— 5^ H (Ethyl P 
etroleum Additives, Inc.) ; 10 
*5£t/0. B^O^ttM^^v^A [HiTEC^ 

i 4 satin ; jl^)v • ^hDi/^ • t^^^- -f 

>3— F (Ethyl Petroleum 

Additives, Inc.) ; X^;l/ ■ ^ h n V 
• Tit^t-*?* U^fyH (EthylPetr 
oleum Additives, Ltd. )] 

[0 3 8 2] (4) ETHYL l &ft6frjh?Rl7 3 3 £: 1 

®#fff3B4, 946, 6 1 0^. a? 

[0 3 8 3] (5) y*y • u—-i/?f ■ :7^y k (do 

w Cornig Fluid) 2 0 0 ; 6 0, 000 
cSt, • - (DowCo r 

n i g Comp any) ?5^(D8%^^>ij3- 

[0 3 8 4] (6) Sterox ND h • 

2/ >/^~ — (Monsanto C omp any)], 
a- (yz;i,7i^) -a>-tHD^>-#U (^ 

1, 2-x*>>h;w -c**£«i;&n*. 

[0 3 8 5] (7) Santolube C [^E>1^> 30 
h - ^ >/tz- (MonsantoCompan 
y) ] o 

[0 3 8 6] (8) Texaco TLA 347A8* 
MM [-x-^^n ■ -f >n — Tpl/— H (Texaco 
Inc. ) ] o 

[0 3 8 7] (9) 7 7. 0 0 UC8cS tCD^U- 
a-*)/7>( >i& [ETHYLFLO 1 6 8fft ; X^;W 

• 3— > (Ethyl Corporati 
on) ] *3<fctf8. 3 3 9%<D4 c S t CD#U-a-:* 
U^>T >?ft [Erne r y 2 9 2 1; • # 40 
U—>3 >CDX^U-f • >f)V~7 (Eme r y G r o 
up of Henkel Corporatio 

n) ] mmmi 1 

4 Sfc^tfcJ^KWtlU *UT5. 9 4 0%(DfiI 
TSfflU f btftffln^PtXfflttl. 5 6 0%T 

[0 3 8 8] mmmi 2 



#B§¥4- 3 4 2 7 9 4 



05 

ffcfra) 0.500% 

fifcfrb) 6.000% 

J&frc) 1 3.150% 

t -7^7xy-;v 0.750% 

tfx (p-y-^7jc— ;w 0.050% 

0.010% 

mms±M 0.150% 

ynirx»»*0W 0.110% 

^—Zsffi 89.280% 



100. 000% 



(1) 1. 9 o%<Dmmmittim*)Vi'V& ihite 
c» 6 1 lmmm ; x^i/.^hPi/w . r?*^* 

• -f >n — #1"— fy F (Ethyl Petrol 
eum Additives, Inc.) ;*5<fctfl. 
2 5%<D*teffi»#Jl^^A [H I TEC 1 6 1 4^JD 
#J ; x^;i/ • h n l^x* • 7r>f 5V • -f >n— 4^ 
l/-fy F (Ethyl Petroleum Add 
itives, Inc.) ; X^;i/ • ^ h a A • 7 
"rl^r-i? - U^T7 H (Ethyl Petrole 
urn Ad d i t i v e s, L t d. ) ] <D#&^;b 

(2) ^ (Naugalube) 4 3 8L; 

n.~u*?)\, • • rt^x r>^— t- 

y F (Uni royal Cheml ca ICompa 
ny, I n c. ) o 

[0 3 8 9] (3) 82. 141%(D8cSt^U- 
a-*VV J>m [ETHYLFL016 8i;X^ 
■ 3-#l/-y 3 > (Ethyl Corporati 
on) ] *5<£t/7. 14%»40cSt^U-a-t 
l/^^>?ft [ETHYLFL0174jft;I5 : ^0- 
jflz-ya > (Ethyl Corporat io 
n) ] o 

[0390] mmmi 3 



J&»a) 


0. 500% 




6.000% 




3. 150% 


«#Wfcttft;U*: t -y^7x/-;k 


0.750% 




0.050% 




0.010% 




7.200% 




0.260% 




82.080% 




100.000% 



(l)Paraton 715 [X^7> • ^r^tl)V • 
J] WtX— (ExxonChemical Compa 
ny) ] . 
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[0 3 9 1] (2) 6 9. 7 7 1%CD8cS tcpjtfij- 
a-:*U:7>< [ETHYL FLO 1 6 8ffl ; JL^Jl 

■ 3-#l/-y 3 > (Ethyl Corporat i 
o n) ] fc£tfl 2. 3 l%O>40c S tCD#U-a- 
tl/7^>iffi [ETHYLFL0174»;X^O 
— t^U— v'a > (Ethyl Corporatio 
n) ] . 

[0 3 9 2] §fe6Sfl|l 4 

1 tC^V^T^L^<D^^— mz?V> FT* 

J&fra) 5.81% 
J&frb) 75.60% 
/£#c) 14.43% 

/z;V7x-M;V7r-f H 2.81% 
tfx (p-;-^7x-;w 75> 0.50% 

teSBSO 0.05% 

:/u*fexiiHfrSWiJ 0.80% 

100.00% 

&mm 1 5 

^5£^3tC^V^T^L^CD^^— mz?V>VTZ> 20 

j£#a) 18.48% 
J&frb) 45.73% 
J*#c) 25.10% 

;z;y7x-M;i/77'f F 4.00% 
bfx (p-/^7i^» y^y 0.77% 

0.11% 

^OirXjW&SWiJ 5.81% 

100. 00% 

Mti&ffl 16 30 

J«#a) 7.53% 

JS#b) 62.35% 

J&frc) 18.00% 

fcTX (p-;^7x-JW 0.47% 

ffiftmzmt i>itt- 7^)v? x y —)v 3. 53% 

0.08% 

K«ltt»xxT;v 3.53% 

ynirx«H&R#J 4.51% 40 

100. 00% 



#i¥4-3 4 2 7 9 4 





QO 




9V*JJ O / 




9. Ctosb 






rft AAA/ 

50. 00% 


fifcfrc) 




26. 25% 




-M TS.> 


0.42% 


*^Kjfc«tfl:u& t - 




4.17% 


mm 




0.06% 






2. 50% 






11. 35% 






100.00% 



1 8 

mmm 6 \z&^x^vtzfr<Dt&tt*-mz7u> ft* 

J&fta) 7.80% 
i£#b> 64.63% 
Jfctfc) 18.66% 

tfx (p-/n;P7x-;W 0.49% 
m&mzmft\sit t -^wxy-;v 3.66% 
&mm 0.09% 

yairX»f&RSd 4.67% 

100.00% 

9 

SlJfcfl! 7 fC^^T^L^co^^-J(®tC^lx> FT£ 

*£#a) 11.17% 

*fc#b) 54.50% 

J&frc) 20.83% 

«#»fc«fcft;Lfc t -^k7x/-;i/ 4.09% 

?a^sa 0.10% 

«ftfiBK«XXT-;V 4.09% 
^n^X»#JR?FJ 5.22% 

100.00% 

HJS0J2O 



fifcfra) 
*£#b> 



6. 07% 
49.10% 
28. 13% 
4.46% 
0.06% 
12.18% 
100.00% 



1 
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QQ 




HA* J J O / 




HM7T LI / 


Aft leg/ 


J*4> C ) » 




tot/ W K- <w1 u /c l — sy-JvyzLs—jy 






2. 31% 




0. 11% 




2. 31% 




3.85% 




1.54% 




6. 58% 




100.00% 



(1) BSy7W*m*X7x-h [Hi TEC 
8 6 8 5 jginSl ; x?Ml/ • ^ h n A ■ 7r>f x-r ^ 

• -f >n— >tf ^ty H (EthylPetroleu 
m Additives, Inc. ) , 

[0 3 9 3] (2) SUS«A-4 5fc*»-5J;5fc»« 

[0 3 9 4] (3) 1. 9 0%©»&*ft«M*;i/S'tf 
A [H i T E C E 6 1 1 8fc&D«l ; X3MI. • ^ h n A 

• -f H (Ethyl 
Petroleum Additives, In 

c. ) :*5£m. 2 5%0*tt«tt*;^^7A [Hi 

t e c* 6 1 4 mmm ; x^;w • ^ h a wyj* • 75^ 

y • -f >3 — T-y H (Ethyl Petr 
oleum Additives, Inc.) ; X^;i/ 
■^hDl/^A.yf^T'r^' Uif^H (Ethy 
1 Petroleum Additives, Lt 

d. ) ] (4) ETHYL 1 ttffcKf jfcSfl 
7 3 3 ^1ffift^^^iCD^i!&lCj;t)^U^^^ 

*S«rfFI&4, 9 4 6, 6 1 0^o 



(1) #U*3Vlo<*^'J [Ac r y 1 o I d 

9 54*'JY- ; D — A • 7>K ■ • tr$tl)v • 

^j>/ln— (Rohm & Haas Chemica 
1 C omp a n y) o 

[0 4 0 3] (2) 63. 6O%0Petro Can 
ada 1 6 OStfs.fctfl 5. 9%(DPetro Ca 
nada 6 5 0 m<O^U> F, 

[0 4 0 4] mmM2 2 



(51) 4$B|¥4-3 4 2 7 94 

* [0 3 9 5] (5) jrVIDV—* (Naugalub 
e) 43 8L \n.~u^r)V- **t))V- %>rt-— • -f 
>3— jFU—t^ H (Unlroyal Chemic 
a 1 C omp any, Inc. ) , 
[0 3 9 6] (6) ^ • 3-~>^- 7^-/ F (Do 
w Cornig Fluid) 2 0 0 ; 6 0, 000 
c S t > ?V • 3— n>y • #>/t~— (D owC o r 
nig Company) ^6©8X-W^>U3- 

i0 [0 3 9 7] (6) SUL-PERM 6 0- 9 3 [7 
xn • 3— jft i/s >(Ferro Corpora 
t i on) «>^</ 1 /-$r5*;i'-5 s *K$>s> (Ke i 
1 D i v i s i on) o 

[0 3 9 8] (8) S n a t i c i z e r 16 0;^ 
>*tr > F • fj >/1~— (Monsanto Compa 
n y) ; ^^)v^yV)vV^ V- b-?&Z> ^fiC 6*1 

[0 3 9 9] Sterox ND [*: >tr > F • # > A 
X— (MonsantoCompany) ] , a- (y 
^ z^7x-M -a-kHD^>-#U C*4^>- 1, 

[0 4 0 0] (9) Sterox ND Pt>1**>h- 
^7>/^n— (Monsanto Company) ] * 

[0 4 0 1] ia>«i^4&^^imft»«BkAS!l&^©J: 

[0 4 0 2] 



1 3. 0% 




7. 5% 




7 9. 5% 




1. 0 0. 0% 






4.22% 


ffcfrb) 


51.85% 




23.33% 


«#Wfc«KtLfc t -^;i/7jcy-;i/ 


7.41% 




2.22% 




0.10% 




2.22% 




3.70% 




1.48% 




3.47% 




100.00% 



50 [04 0 5] 



(52) 
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rit#a) 1 0.580% 

&#b) 9 7.544% 

8ft c) * 1.440% J0 

/ x ~ ;ktr;l/ y ^ -f 0.280% 

trx (p-y^7x-;w t^> 6 0.050% 

0.005% 

T'oirXifitffrSarJ 0.080% 

tt*}f»*A#f 7.000% 

^-Xff 83.021% 



100.000% 



(1) II8y7^m^7i-h [Hi TEC 
* 6 8 Sffim#\ ; • ^HPl^A • 

• -f >3 — 3^ U — v-y H (EthylPetroleu 
m Additives, Inc. ) , 

[0 4 0 6] (2) mmmB- 1 tz&vz&oizi&f&i, 

[0 4 0 7] (3) M&^fcfl&B&^i^A [H i TE 
C» 6 1 1 SsJtlSJ ; X^;i/ • ^ h n A • T ?V 
^ - >a-#U— r y H (Ethyl Petrol 
eum Additives, Inc.), 

[0 4 0 8] (4) H I TEC 1 6 1 9&mW ; 

• ^hDl/^A • Tt^tV:/- ^>^-^l/-fyH 30 
(Ethyl Petroleum Additive 

s , Inc. ) , 

[0 4 0 9] (5) TV 13)1-^ (Naugalub 
e) 4 3 8 L ; =l~u^)V • >*r^^;P • #>/^— • 
Z/a—ifrV—Ty H (Uni royal Chemic 
alCompany, Inc.), 

[0 4 10] (6) • n-~>>f • :7^y K (Do 
w Cornig Fluid) 2 0 0 ; 6 0, 000 
cSt, y>y • n-->^ • 2; >A~- (DowCo r 
nig Company) ^6(0 8^^?;i/'>ij3- 40 

[0 4 11] (7) #U*^;*^'J U-h [Ac r 
y 1 o 1 d 9 5 4#UT-; a— A • !T>K • A— * 

• • #>/^-— (Rohm & Haas C 
hemlcal Company), 

[0412] (8) 6 2. 0 5 0XO10 0VM>h 

• — a. — h^;i/ (SolventNeutral) JgffS 
&m (9-¥>5m ^2 0. 9 7 1XO150V 

h • (Solvent Neutr 

a 1) «KM (Es soCanada MCT-10 50 



^5S¥4- 3 4 2 7 9 4 
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1 3. 5% 
7. 5% 
7 9.0% 
1. 0 0. 0% 

[04 13] HJS0J24 



$zmw2 3\z&tfz<Dtm-(Dtfc.ft&&im-?z>&, 4$is 





1.200% 


fifcfrb) 


3.000% 




1.310% 


7^7x/-MJl/77-f F 


0.260% 


fcfx (p-y^i/^i^;i/) 7^> 


0.050% 




0.007% 




0,320% 




0.450% 




0.347% 




10.200% 




82. 856% 




100.000% 



(1) H 1 TEC 1 6 1 4mm ; x^;U • ^hni/^ 
A • 7^>r ^ ^ • -f #W-5ry H (Ethyl 
Petroleum Additives, In 

C . ) o 

[0 4 14] (2) H i TEC 6 7 2 fl£ Afflj ; X3MV 

(Ethyl Petroleum Additive 
s , Inc.), 

[0415] (3) Texaco TLA 5 5 SSsjQ 
SO [o-^-y-n • -f >3— stfW- H (Texaco 
Inc.), ftmm-Vl ItI/7>f>3^jT-] , 

[0 4 1 63 (4) Exxon 100 *f£<£>te^ 
®u£<Z)tffi ; X^V> - tr?ij])V • (Exxo 
n Chemical Company), 

[0417] mmm2 5 

mMW2 4CD#JB*Kar-5*«> b) &S8JSWB-4 5 
fc:m**<k5KW»U *U"C2. 9 7 0%CO«STffi 
fflTS. u5tt> ^-7«WI«8 2. 8 8 6 m 

[0 4 18] |£8S0!12 6 
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J*#a) 0.640% 

i&frb) 5.300% 

titftc) 1 1.530% 

HX (p-y-Jl/7x-;W 0.040% 

«#»fctt{tsLfc t -^7x/-;^ 0.300% 

mmm 0.007% 

StflaMKRx^x;^ 0.300% 

tbsmmaktii 7.000% 

yaizxfft*S»PJ 0. 383% 

^-X?* 4 84.500% 



100.000% 



(1) 1. 2 3%(ommmitmm^Jv^A [hite 

c* 6 i lmum ; «^hni/^ • 75 s wr-* 
^ • -r >n— H (Ethyl Petrol 
eum Additives, Inc.) ; *5<fct*0. 
3 0 %<&*{£«»# ;l->£ A [H 1 TEC 1 6 1 4^iJH 

SO ; x^;i/ • ^hni/W ■ T<r>Cr47* on— ^ 
P—r-y K (Ethyl Petroleum Add 
itives, Inc.) ; X^;P • ^ h D WA - T 
"rJ'TJZf • 'J^fy F (Ethyl Petrole 
urn Additives, Ltd.)] CO^^t) 
(2) ETHYL^«Jl:SJ7 3 3 i:lS^t 

4, 9 4 6, 6 1 0^o 

[0419] (3) SUL-PERM 6 0-9 3 [7 
x D • zi— tJ> I/— ya > (Fer ro Corpora 
t i on) (D^r^)l • ;V • 5^ bf>?3> (Ke 1 

ID 1 v 1 s ion) „ 

[0 4 2 0] (4) 5 5. 9 4%<7>Esso Cana 
da LXTtfrfcJ;^ 2 8. 5 6%0Esso Can 
ada MCT-10ifl^>F„ 

[0 4 2 1] 7 

u&v^d, *&m<D2 7>?t— xommm*. *co 



J*#a) 0.630% 

J£#b) 6.000% 

jS#c) 1 3.150% 

tfx (p-;-jP7xziH ya> 0.050% 

SBfrMfcttlbLfc t -^7xy-;v 0.500% 

0.007% 

mtmssm^9-)v 0.300% 

ttaatsaASJ 1 7.500% 

^n-feXJW&fOPJ 1.363% 

^-X?* 8 80.500% 



100.000% 



(1) 1. 9 Q%<nmM&itmmt!)v>>vi± [hite 
c* 6 1 \mm\ x^-^hni/^A . 75^ 



(53) *£g§¥4-3 4 2 7 9 4 

y ■ -f H (Ethyl Petrol 

eum Additives, Inc.) ; 43<fct£l . 
2 5 %<D*&ffim*)lzsV& [H i TEC 1 6 1 4 8siD 
m ; tt)V • ^ h D A • 75V 5V :/ • -f >n-# 
r-u/H (Ethyl Petroleum Add 
itives, Inc.) ; x^;l/ • ^ h n W A - 7 
tV tV • U^T7 F (Ethyl Petrole 
urn Ad d 1 t i v e s. L t d. ) ] ©^^)b 
ito (2) U;*^;i/*^£MJW- h [Acryloi 
10 d 9 5 4^U7- ; D — A • T>F - A— X • 

JW^>/C- (Rohm & Haas Chemi 
cal Company) (3) 64. 4 0%CDPet 
ro Canada 16 0iMrjtl6. 10%CDP 
etro Canada 6 5 0 fy<D7)/> F, 
[0422] $mM2S 

[0 4 2 3] §£§&0|2 9 
20 *««2 6IC*WOtH-0*»**fflt«^ »E 





0.820% 




4.000% 




1. 530% 




0.300% 


mmm 


0.007% 


86<kj»teKxx^;v 


0.300% 




7.500% 


:/n-feXilM&Rai 


0. 383% 


^-XW 


85. 160% 




100. 000% 



(1) 5 6. 3 8%<AEsso Canada L XT 
?fi:fc<fctf28. 7 8%OEsso Canada MC 
T- 1 om<D7U>\*o 



[0424] nmw3o 





0.680% 


«^b) 


5. 500% 


^c) 


3.150% 


*#»fc:8MtU& t -7^7xy-;i/ 


0.500% 


mm 


0.007% 


Stfl2JBK«xx^;> 


0.300% 




8.000% 


^Dirx«l»«W5 


1.363% 




80.500% 




100.000% 



50 (1) 6 4. 40%£>Petro Canada 16 
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(54) 
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0?ft43<fctfl6. lO^Petro Canada 
6 5 0«©^U>H. 
[0 4 2 5] 1 

[0 4 2 6] £*MV3 2 



J*#a) 1 0.500% it? 

dc#b) * 6.000% 

j£#c) * 2.000% 

»#Wfc5MbLfc t - x J —)V 0. 500% 

JBiBJW 5 0.010% 

mm±m®ffi o. 150% 

^/SffiTJSr 0. 300% 

^D-feXIWWBBP 1.000% 

^Xff 4.200% 



85. 340% 
100.000% a? 



(1) ift?7^**yf**X7x-h [Hi TEC 
" 6 8 5 SsJnSfl ; X^;k • ^ h D A • 7tV 5V 7 

• -f>3— H (EthylPetroleu 
m Add 1 t Ives, Inc. ) 0 

[0 4 2 7] (2) *JM9B-4 4fc*W-*«fc5K:JBfifc 

[0 4 2 8] (3) 1. 5%Ojfi||[^k«tt^;^->^A 
[h i tec 1 6 l l f&hffiJ ; x^;P - ^hni^A - 
7f^f^"f>3-#l/-f7H (Ethyl P 30 
etroleum Additives, Inc.) ; 
43<fctf0. 5%<0*tt««;fr;i^9/* [H i TEC 1 6 
1 4 8siJtJ$I ; ■ ^hni/^A • 75V 5V:/ - -f 

yn—tfU—f-y H (Ethyl Petroleum 
Additives, Inc.) ; X^P - ^hPl/ 
?A • 75V5V:/- USry H (EthylPetr 
o 1 e um Additives, Ltd. )] 

[0 4 2 9] (4) ETHYL l ^bKil:^l7 3 3 £ 1 

H#ffJg4, 9 4 6, 6 1 O^o 

[0 4 3 0] (5) • n-x>^ • y=>v Y (Do 
w Cornig Fluid) 2 0 0 ; 6 0, 000 
est, 9*7 ■ n-x>^ (DowCo r 

n i g Company) £CD 8 %>*;*^;i/i' , J n — 

[0 4 3 1] (6) Sterox ND [^E>i^>h- 
fi >/^- — (Monsanto Company)], 



4- 3 4 2 7 9 4 

[0 4 3 2] (7) Santolube C i^>^> 
h • # > x — (MonsantoCompan 
y) ] o 

[0 4 3 3] (8) Texaco TLA 3 4 7 Ajg 
iDftJ [•T-^-tf-n • >f 3pU— 5^ H (Texaco 
Inc.)], 

[0 4 3 4] (9) 7 7. 0 0 1%©8 c S tO#U- 
a-*\s74>m [ETHYLFL0168»;X^ 
• n — >-a> (Ethyl Corporati 
on) ] ^8. 3 3 9%©4cStO*U-a-t 
1/7^ >JS [Erne r y 2 9 2 1; ^\>^ • 
l^-v-a >OX^U< • 9)V—~? (Erne ry G r o 
up of Henkel Corporatio 
n) ] 

HJB093 3 

mmW3 2&K&T2>& > fciKLdHfrb) 

4 5fc^^S<fc-5lCW»U ^IT5. 9 4 0%CO«S 

TttfflU *LT«ffln^ntXttBl. 5 6 0%T 

[0 4 3 5] SUSW3 4 



SS#a) 


0.500% 


J&Srb) 


6.000% 




3.150% 




0.750% 




0.050% 




0.010% 




0.150% 




0.110% 




89.280% 




100.000% 



(1) i. 9 o%<DmmmtmM*)v>'*?h> [hite 

C E 6 11 ; X^ '^hoU^A- 7r>{ 5V 

:/ • -f >u—#U—'ry H (Ethyl Petrol 
eum Additives, Inc.) ; . 

2 5 %(D*p&mmt!)v>"y<u [hitec^hw 

ffl ; x^;u • ^ h a i/^A • 75V 5V :/ • -f >n— # 
5 =, s/ H (Ethyl Petrole um Add 
itives, Inc.) ; X^ • ^ hoi/^A • 7 
f^f^^- 'J^f^H (Ethyl Petrole 
um Ad d i t i v e s, L t d. ) ] com^fr 

(2) ^tf^-^ (Naugalube) 438L; 

(Uniroyal ChemicalCompa 
ny, Inc. ) e 

[0 4 3 6] (3) 8 2. 1 4 1X08cSt©#U- 
a-*V7 4 >m [ETHYL FLO 168i; X^;i/ 
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(55) ^§8^4-34 2 7 94 
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MR 




• Z2 — j}n \y — =? V fF t h v 1 O c\ r r\ c\ r z\ t 1 


WftJT a, / 


10. *±©7b 


on) ] 1 4%<D4 0 c S t (DtfO-a-* 




45. 73% 


Uy^yfo [ETHYLFLOl 7 4^;Xf;i- 3 — 




25. 10% 


>3 > (Ethyl Corporat io 




4.00% 


n) ] . 




0. 77% 


CO 4 3 7] |£&£#j3 5 




0. 11% 






5. 81% 






100. 00% 



i£#a) 


0.500% 


m&W3 8 




*£#b) 


6.000% 


10 <&m&}2 6\Z&^X7ikl,tz#;<Df&ft&-m 






3. 150% 






0. 750% 


fifcfra) 


7. 53% 




0.050% 




62. 35% 




0.010% 




18.00% 




7.200% 




0.47% 




0.260% 




3.53% 




82.080% 




0.08% 




100.000% 




3. 53% 








4.51% 



(l)Paraton 715 [X^ V> • ^r^tl)V • itf 100.00% 
#>/lx— (E x x o n Ch em i c a 1 Com pa S£8E#f3 9 



[0 4 3 8] (2) 6 9. 7 7 U08cSt©#»J- ^^tlCiot, *^^JnSiP^^*r^> : 



a -^1/7^ >fft [ETHYL FLO 1 6 8?fi ; JL^JV 


ffcJra) 


5.25% 


• n— -^l/— -> 3 > (Ethyl Corporati 


J&#b> 


50.00% 


on)] &£Zfl 2. 3 1%©40cSt C0#U - a- 


fifcftc) 


26. 25% 


^U^^>?S [ETHYLFLOl 74 


fa ; X^JU • 3 


tf* (p-/^;^jc-;W rs> 


0.42% 


-^^—>3 > (Ethyl Corporat io 




4. 17% 


n) ] o 






0.06% 


[0 4 3 9] ^560113 6 






2.50% 


mnm 2 3 fc^x^ufc*©^*- 






11. 35% 






100.00% 


Jfcfra) 


5. 81% 


^JSW4 0 




&Srb) 


75.60% 


nmm2 6iz&^xmi,it$:<DfjLft&—m 


z7U>}** 


*fc#c) 


14.43% 






2. 81% 


l£#a) 


7.80% 


tfx (p-yz;k7x-jw T5> 


0.50% 


Jfcfrb) 


64. 63% 




0.05% 




18.66% 




0.80% 




0.49% 




100.00% 40 




3.66% 








0.09% 








4.67% 






100.00% 






I^fi^f4 1 





m.MW2 9\z&^T^is7t$:<Di$ l ft&—mz7u>}z-r 
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J*#a) 11.1796 

J&frb) 54.50% 

tivftc) 20.83% 

«#M fc8Wfc Lfc t - ?^)V7 x y 4. 09% 

StfBfll 0.10% 

8t<bJB»»xx^ 4.09% 

^PirXjWfrSSW 5.22% 



100.00% 

§^094 2 



J*#a) 6.07% 

Jfc*rb> 49.10% 

&#c) 28.13% 

» «#»fcttft; u/c t - zf^)Vy x y 4. 46% 

ttffiM . 0.06% 

^P-kXtt^SapJ 12.18% 



100.00% 

§fe&£0H3 



JS#a) 1 5.23% 

J«#b) 1 46.15% 

dKrc) 3 24.23% 

3B#«fcaKfc L* t - ^;V7x / 7. 69% 

tfX (p-/^7xZ;W 7*> 5 2.31% 

iSfiW 0. ll% 

«tf^g«fKxx^;i/ 2.31% 

5"— JlWJWfiP 3.85% 

WtfBSJhSP 1. 54% 30 

^D-feX«H6«aTI 6. 58% 



100.00% 



(1) Ifty7M;i/y^t^X7x- h [HI TEC 
1 6 8 5 mm ; X3\>P • ^ ho WJA • 75V 5V 7 

• -f >3-#l/-fy P (EthylPetroleu 
m Add i t i ve s, Inc. ) , 

[0 4 4 0] (2) »IB-4 5l;m<t^« 

[0 4 4 1] (3) 1. 9 0%<DM1&&itmWt*})V>"y 40 
K [H I TEC 1 6 1 ; X5\^ • ^bUUVJ* 

' 7f^f^y • -f>a — y-y H (Ethyl 

Petroleum Additives, In* 



(1) *U^fJM^i"Jl/-h [Acrylold 
9 5 4#UT- ; n— A • T>H • a— x • tr^JV • 50 



(56) »«¥4-34 2 7 94 

Ii0 

*c. ) 2 5XOfttaB*^>'>i* [Hi 

T E C a 6 1 4 ^JO^I ; • ^ h D l^A • 75V 

5^:/ • -f >n-3pU— f-y H (Ethyl P e t r 
oleum Additives, Inc.) ; X^;V 

• ^hni^A • 75V 5V 7 • U^riy H (E t hy 

1 Petroleum Additives, Lt 
d. ) ] 0>fi*<frtott. 

(4) ETHYL»iftBjt*7 3 3il*ft>f«t 
O^iaOMl^M «^L«> #@4$frSf§4, 
i0 9 4 6,6 1 O^o 

[0 4 4 2] (5) 5-tf#;W- (Naugalub 
e) 4 3 8 L ; ZL-U"Y)V • *r^t))V • #>/1X— • -f 
>3-3j?l/-ry H (Uniroyal Chemic 
alCompany, Inc.), 

[0 4 4 3] (6) ^ • - 79y P (Do 

w Cornig Fluid) 2 0 0 ; 6 0, 000 
cSt, ^ - x>^- ^>/^n— (DowCo r 
nig Company) frSOSX^^'Ja- 

mmk. 

iP [0 4 44] (6) SUL-PERM 6 0- 9 3 [7 
x n • > (F e r r o Corpora 

t i o n) (DtrfJU • • 5V tfva > (K e i 

1 D i v i s i o n) . 

[0 4 4 5] (8) S n a t i c i z e r 160;* 
>*tr > h • # >/XX— (Monsanto Compa 
ny) ; hT** tflli; Stl 

So 

[0 44 6] Sterox ND [*>1*>h-#>/1 
x— (MonsantoCompany) ] > a— (y 

[0 44 7] (9) Sterox ND [^£>1r>h- 
2? >/ln— (Monsanto Company) ] , 

1. 2-x*>sm;w T**fc«i;sn*. 

[0 4 4 8] Ji®M««J:rmaEIBftacAfl&Aa>J: 
[044 9] 



13.0% 
7. 5% 
7 9. 5% 
1. 0 0. 0% 
#>/Xx— (Rohm & Haas Chemica 
1 C omp a n y) o 

[0 4 5 0] (2) 6 3. 6 0%<9Petro Can 
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(57) 



^58^4-3 4 2 7 9 4 
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ada 1 6 Offi:fcJ;tfl 5. 9%G)Pe t ro Ca 
nada 6 5 0?fcCD:7V> h\ 
[0 4 5 1] 9mW4 4 



112 



[04 52] 



J«#a) 
Jfcfrb) 



4.22% 
51.85% 
23.33% 
7.41% 
2.22% 
0. 10% 
2.22% 
3.70% 
1.48% 
3.47% 
100. 00% 

*<£>£5K:UT, 63. 2%cDPetro Canad 
a 1 6 0*teffi:fcci;tf 1 5. 8%C0Petro Ca 
nada 6 5 O^tW^i^^nS^Xffl**?, ^ 



i0 



1 3. 

7. 
7 9. 



5% 
5% 
0% 



1. 0 0. 0% 



1 3. 

7. 
7 9. 



5% 
5% 
0% 



\i<Dmmmmtfi®>*mm<Di<>- ?x>x (seq 

uence) V E X>^>^(C^HtfCo dCO^fffiCD^ 



1. 0 0. 0% 
(passing) mft&Trrf* 
[0453] 
[|§3] 



D -/ £f — 7 — A 37 A — <D7s *7 V V 
X>>?>(P*g$€ 

^(DUytJ-Y- A<Dmn, mg 
i^Dy^- A(E>gs$£> mg 

^con^K^7U>^M^ mg 
^P7F^7U>^a*, mg 



9. 38 
7.44 
9. 65 
8. 81 
6.64 

0. 78 
1.0 
8.7 
12.3 
8.8 
10.0 
145.3 
165.5 



9. 0§/h 
5. 0&/h 

7.0ft/h 
6. 5^/Js 

5. Oig* 

15. om* 
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ra-co-&fhu>iB«h a c 3*D<Dfflmmmf&mz 

OV>T, l*M0*V4-#-;MMettlt (40kgCD 
WS, 1 8 0 0 rpm, 13 0° F, 3O#0)i*6&i$ 
ffl) fll^L&o m^flSV^C*fUTf^— 

T&*#, fc/fi, l^<0£<B£5fcfifSf» (MA) ttU 

COPS— ©St LT*«WO'J >8fc^«fc W^Sft^tl 

CD3 0 0W^TBN$tt5IIlft»;^>H;A 

£ : 
fflA 

0. 9 8 gOIft^7;p*;^t#X7x- h 1 

1.85 g©»«3Wb«M*;i/^»>A» 

14 7. 19g<Di£?ft 3 



ii4 



10. 0 2 g©ij >ift*J;tf*«>3|lftsn&^*3/> 

1.85 g^msteffiK*;^'} a 2 

13 8. 13gcD«£«3 
jflC 

0.4 8 g®ifti?7Wm*77i- h 1 

5. o i B©u>«<t*<fcw^*ft$n&x^-»-f 
1.85 go^Sft:fift^^;i->^A 2 

1 4 2. 6 6gc^>i6fffi3 



( i ) h i tec 1 6 8 5 mmm ; x^;i/ • ^ h D 

A'7T^r^y^>a-#^f7H (Ethyl 

Petrol 
c . ) ; X.^JV • 



* v H (E t h y 1 P e t r o 1 e urn Ad d i t I v 
e s , Ltd. ) o 

[0 4 5 4] (2) H I TEC E 6 1 1 S&inJffl ; 

(Ethyl Petroleum Additive 
s , Inc.) ; X^;U - ^hD A • 7r-f 5r-f ^ 
• USfy H (EthylPetrole um Add 
itives, Ltd. ), 

[0 4 5 5] (3) Turbine 5ifl, lOOViP 
i0 ^>f--a-h7^ (Solvent Neutra 

1 ) i». 

[0 4 5 63 (4) *««A-4 4te*tt*cfc3fcUT 

[0 4 5 7] cn6©4-#-;HttlfcflS)«|j|Stt*oaD 
T&ofc : 
[0458] 
[«4] 

ffiJ5fc#J (Scar) (Dg^, mm 

?ffiA 0.479 
20 ffiB 0.475 
ffiC 0.431 

v±m&m&&*rr*9c»momti\z. ^-xm (t u 

r b i n e 5iA) + CD^ft-r £ tt&Of&ft a) , 
b) , *3£tfc) *«fflr*l*W(Z>K«kfcJ:i3*KL, 

Jto ^ne>c^iiK«ASTM D-i3oi:UE5^ £ 
o*tfbv**fls -to**, i o owmmmm^Dt? 
is* i 2 i xm&ft-rz&ftTizmmisrco znzvu 

tk\Z&\,*T. f£#a) «H i TEC 1 6 8 5ife&D#J (fflf 

^ ^ift^7M;pm^x7x-h) r&o> a» 

b) tt*lfc«A-4 4fC^W*cfc^fc»ri6U ^IT^ 
»c) ttH i TEC 1 6 1 18sira#J miMMiaUt#n> 



um A d d i t i 


v e s , 


I n 


[04 5 9] 
















ga»i 


m»2 


|l»3 


JfeUM 


mm 5 


j£#a) 


0. 58 


0.58 


0. 58 


0.58 


0.58 


fifcfrb) 


7.50 


6.50 


5. 50 


- 4.50 


3.50 


*#c) 


1.44 


1.44 


1.44 


1.44 


1.44 




90. 48 


91.48 


92.48 


93.48 


94.48 


«»: 


3a/3b 


3a 


3a 


la 


la 

























1. 3 : lcDteffllc&D, *UT7;Wr=A«jWB6 0 
0-»l. 3 0 0 0, »^L<«^7 0 0-H»l, 20 



50 
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tt»r;v*;v-s&xx^;v) », *3M3fctt^WBU& 
[0 4 6 0] awx^e/wsFoiMKB^ 

#iKm»SgJp<7)^y h*-f;PRfciS» (HOOT) & 



U >RflS*5«fctf**5Rffc (Mn = 9 
U JctAK^XflS (Mn = 9 

U (Mn 
U >«ft*J:t^*^*flS*r (Mn 
***flSG>* (Mn=l 3 0 0) 



0 0) 1 
0 0) 2 
= 9 0 0) 
= 1 3 0 0) 



(i) $mwA- 4 4\z&tfz>£5\zm®:isrc* 

C0 4 6 4] (2) nmWA-4 5 4^^ttS<t^{C3W 

[0 4 6 5] *H4*tt : %4, 8 7 3, 0 0 4fl:*U 

fVX.ti& r h7Xf l/M>^5>^J:^6 0 0-1, 
3 0 0 OttHOftrojHFSftttT **"J-f V^y=* 

*;nt Wt*tt rx^*— > 3 >jtj «tn?.#) £WT 

fe^o «Atf> Zi(Dftmt$t3&£Zt4m?&o\Z. 9 

5 ocoiR^^aojRu-f «*th> 

v->-f^ H^ffiffif«5<h, 1. OOX^v*— >3>Jfc 

[0 4 6 6] ekJKDKmz&KTvmvtt* mm mm 



(59) 4$B§¥4-3 4 2 7 9 4 
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[0 4 6 1] n <Dum*mmisJtmmmf&®><D&* it. 

*tfc, »<Bft*ttl. 2 0XCE)Ifi^m 

(H i TEC 1 6 8 £ 

Bifluc ^n^n^x^^w^ f^6. oag%co^ 
ttx^-»-f 5 \i<D&mm&&trrz&5\zvft. 

[0 4 6 2] cnSOKUkOttStt^oaD^A^fc : 

[0 4 6 3] 

[^6] 

7 6.0 

8 6.7 
2 7 7.0 

17 5.0 

18 7.0 

jff^b<^ jgtRUtft'V- X»*0D£CD<fc5ft:jj& 

Mi$ns, da>ffl<oasaoffli«> ^ne»^ts 

[0 4 6 7] *»»04&»16«kt«gait *CDSD 

40 [0 4 6 8] 1, ^<2:t»110|««itttt^J: 
< £ t> 1 : 

a) ia*fcttiaiK±offl*tt^J|»bHn*;Hf;^ 

b ) l l «EU:Otmtt«kifiAtt. 

1 ^cot hd 

*^;p»*«*T*R5pft»H0BHfe, (i) 4>fr<£fc 

i«co^«u>»*fc«*s*«, *fctt*a<tfeii 

5(7 OfitCDfl»M« t (i i) *ft<tfcli© 
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*»««n, *bramio*39q*arra»#, (in 
\*&\z* a»E*#ii»ssnTm&* 

[0 4 6 9] 2, Jfcdfra) ttltSfcttllHlojH* 
tt3E»s> t P n*;nf^s;y 7i- h»6Mt9 
fcj**, ±EftiaEtt®1Um. 

C0 4 7 03 3, J$#a) tt^< tt>2««©}fi*tt 

[0 4 7 1] 4, tf#b) te, U>*J:Of*9*e*ir 

(l) / M<tfell<OkHDMlf^ 
X^>->7^P, (2) *ft<tfeiiotHn 

*^W«*X^5/>XXf^-7S H, (3) 

xx^;k (4) 4>&< tt> llcot Po#;uh 

Jk *M7;io f tWJ:»#ij75> 
CDV>-b^^^, (5) 2>&<&«>iaa 

k HD^;Hf;u^y>-f^ H, (1) , 

(2) , (3) , (4) &£Zt (5) Offilc02, 

[0 4 7 2] 5, «»b) tt, U>*±0t*9*ft^T 

tf-T * W y 7 5 ><DM£fa<D'PtZ < £ h 1 SCO 
7^U;VkHnM WWHfc* ^S/W$W6«» 

n^lcE«c0iB^/» o 

«o^«fc«ffl-r*i9E^< i a©R^»«aw 

1 : l~ttl. 3 : l<0X^*">3>Jt£#T 
34>ft< it l«OT^U^bHD*;WbTJHtt«^^^ 

em i —33H©v5-rn*MrE«<oajs«. 

[0 4 7 3] 7, «#b) ft, y>*J:tt*9**£* 

^**#»«i»o»j«fc««-r*ttEd>*< isco 

CI H j££f 5 0 0 — 5, OOOCO^S 
[0 4 7 4] 8, WIB@^S«7 0 0-2, 5 0 0 <p«B * 



(60) ^OT4-34 2 794 
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■©* u -f v u >a> 

n*, ±E»7«E*oiBj««i 0 

[0 4 7 5] 9, /jNjtJpCD^< it iaoffiSttT;i/ 
* U &«£fc«7;k*7 U ±MM£4»MM!0» 6 £ 6 tc 
ft*, ±E»1^8fl|©^rft*teE«0»«&. 

[0 4 7 6] 1 0, 'bttm<D$>fc< tt>iaco»ssT 

J0 11, fi^ftb) ^<D (I) *5£tf (i i i) &we 

-fn3WcE«©»asifc. 

[0 4 7 7] 12, ir^>£r$r— X*0»»}ftE'&fti: 
UT±IB!& 1-11 *CDVirtl^fcE«CE>«»tt«ft& 

[0 4 7 8] 13, mm*it\mmmi*£VT. ±&m 
i-i im<D^?n&\zmm<Dmmi&f&#i&mm-?zc 
20 x^x b*?-ttmmm&7ttemmm 

[0 4 7 9] 14, X9XhY-»HB7)Wni9X 
hV-T&S, ±E«1 3^fB«CD*^ 0 
[0 4 8 0] 15, ^<tt>liO»»ttIft^kH 

tt»W:^>KU ttEy>«J:^*aw*CT 

fs&ttfc p n^5/^*««rr*R^»tttJt, ( i ) 
30 *ft<ifel«CD*l«U>«*fcttft**, £*:te4>& 

&tt*ft&©ffi*©«»&jtaii-, (i o ^< 
<fcff (i i i) d>ft<tt) lao***^*, i, m 

i) ^ttfflt5«^ ^ft<<ht> (i i) iCDJU^CD^ 
Sfcttflfcfc, ME***B3cSnTV^, ii^fit 

[0 4 8 1] 16, UEiWmtttt?ftCD^fc^^>p$n 

*iw§e4>&< it i a©ag«&^t pn*;nf^^*# 

»Mte*^(f»T, 0. 1 1-2 5fifi%, $f^L<« 
0. 3-1733%, <t0^L<fj:0. 8-11. 4 
SS%, *J:tX«t)»*Ktti. 3 5-9. 3 511 
%T^*, ±E»15JSIB«©m 

» [0 4 8 2] i 7, tteu>*£tf*9*e«Mrr«i* 
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[0 4 8 3] 18, IKLitlOll^filiPiiW 
U>FU ttfi*0)U >£4>fc< <h£> ia©HE»^t H 

(i) iaamu>fts&M« 
» (i i) 'J>te<£%im<D*-to*im&^mv>fc 

**43j;tf*, (ill) 4>fe<£fel&CD3ft£ 



1$i¥4-3 4 2 7 9 4 

on $ffifflts«^ **<fc* (i 
^ -r * «6H k a z>mm<D±&<Dmm £ w*r s x^ 1 

(i) (i i i) *ttBK?*£HHM&, WWrfc 

J&Sn, ^L/T> Sfc> /Mt*CD (1) ^<tfcli 
<0»*ttT;P*U^JR^«s#?B*fett (2) *ft<t 

(i) *±» (2) <ofb^4&&fltriaiB»ttttttcD* 

Kir/l^FT** ±E»1 5-1 8«(BVvfft3&M;:flB« 



(5i) int. ci. 5 rme* /ram** pi aam^sim 

C10M 135:18 

137:10) A 8217-4H 

(C 1 0M 159/12 
125:24 
125:26 
137:02 
133:56) 
CI ON 10:04 
30:04 
30:12 
40:08 
40:25 
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